(19) 



J 



(12) 



Europaisches Patentamt 
European Patent Office 
Office europ6en des brevets (11) EP 1 008 592 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

14.06.2000 Bulletin 2000/24 

(21) Application number: 99402811.6 

(22) Dateof filing: 12.11.1999 



(51) Int. C\7: C07D 295/20, A61 K 31/535. 

C07C 271/24. A61K 31/325. 

C07D 317/68. A61K 31/36. 
A61K 31/495 



(84) Designated Contracting States: 


• Tanat>e, Naoko 


AT BE CH CY DE DK ES R FR GB GR IE IT LI LU 


Chuo-ku, Tokyo (JP) 


IMCNLPTSE 


• KoJI, Tsuneo 


Designated Extension States: 


Chuo-ku, Tokyo (JP) 


ALLTLViMKROSI 


• Shibata, Masahiro 




Chuo-ku, Tokyo (JP) 


(30) Priority: 12.11.1998 JP 32228398 


• Seklne, Akihiro 


(71) Applicant: 


Chuo-ku. Tokyo (JP) 


• Dozen, Mlasaharu 


FuJIreblo Kabushiid Kaisha 


Chuo-ku, Tokyo (JP) 


Toicyo(JP) 


(72) Inventors: 


(74) Representative: 


Hubert, Philippe et al 


• Hosoda, AkihIko 


Cabinet Beau de Lom6nle 


Chuo-ku, Tokyo (JP) 


158, rue de i'Universitd 


• Kobayaslii, Nobuo 


75340 Paris C6dex 07 (FR) 


Chuo-ku, Tokyo (JP) 



(54) Cydlc amide derivatives which Inhibit cathepsin K 

(57) A cyclic amide derivative of formula (I) : 



® 'rV'^ <■> 

O O 



unsubstituted heterocyclic group; and R^ may be the 
same or different and each represents a hydrogen 
atom, a sut>stituted or unsubstituted alkyi group, a sub- 
stituted or unsubstituted aromatic hydrocarbon group or 
a substituted or unsubstituted heterocyclic group. 

The cydic amide derivative of formula (1) have a 
strong and selective inhibitory action of a catiiepsin K 
and a clinical efficacy when administered orally. 
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atoms or a hetero-atom-containing saturated heterocy- 
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^ hydrogen atom, a substituted or unsubstituted alkyI 
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group; R^ represents a hydrogen atom, a group repre- 
lO sented by the general formula R'^O- or a group repre- 
CO sented by the general formula R®(R^)N-wherein R* 
O represents hydrogen atom, a substituted or unsubsti- 
^ tuted alkyI group, a substituted or unsubstituted aro- 
^ matic hydrocarbon group or a substituted or 
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Description 

BACKGROUND OF THE INVENTION 
5 Reld of the Invention 

[0001] Tbe present invention relates to a cyclic amide derivative and a pharmaceutical agent containing the cyclic 
amide derivative as the effective ingredient. More specifically, the invention relates to a cyclic amide derivative useful as 
a therapeutic drug or preventive drug of arthritis and rheumatism due to the increase of bone resorption in addition to 
10 bone diseases such as osteoporosis, hypercalcemia, and Paget*s disease. 

Discussion of Background 

[0002] Following the rapid progress of the phenomenon of aging society in recent years, the frequencies of senile 
IS diseases are increased due to the increase of aged people, causing a serious social problem. The number of patients 
with bone diseases in particular is increasingly elevated; among them, osteoporosis affects over 200 million people 
worldwide and postmenopausal osteoporosis affects 150 million people worldwide. 

[0003] Postmenopausale osteoporosis is a serious problem; osteoporosis is obsen/ed in about 1 3% of females of 
age 40 years or older and in about 60% of females of age 60 years or older The increase of bone resorption in meno- 

20 pausal female due to hormone imbalance or aging phenomenon is in close relation with the onset and progress of bone 
diseases, so bone resorption inhibitors are generally used for pharmaceutical treatment of such osteoporosis. However, 
pharmaceutical agents including calcitonin formulation, estrogen formulation, vitamin K formulation and bisphospho- 
nate fbrmulation and exerting an action to inhibit bone resorption have drawbacks in terms of the therapeutic effMs. 
long lasting effects, side effects, drug compliance and the like. Hence, desirably, a bone resorption inhibitor functioning 

25 as a more highly effective tiierapeutic drug or preventive drug of osteoporosis will be developed. 

[0004] Bone senses as a reservoir of an enormous amount of calcium in living organisms and calcium in bone is in 
equilibrium with calcium in blood; accordingly, calcium is consistently transferred from bone into blood or from blood into 
bone. Such calcium transfer between bone and blood is progressed in dynamic equilibrium between bone generation 
and bone resorption. 

30 [0005] At file process of bone resorption, activated osteoclast dissolves inorganic bone materials such as calcium 
and concurrentiy degrades organic bone materials such as collagen. Recent research works indicate tiiat cysteine pro- 
tease secreted from osteoclast is responsible through collagen decomposition for bone resorption. 
[0006] A report tells that in the lysosome of osteoclast are present cysteine proteases such as catiiepsin B, cathe- 
psin H, cathepsin L and cathepsin S and that inhibitors of these cysteine proteases exert an action to inhibit bone 

35 resorption (Biochem. J., 192, p.365 (1993); Btochem. Biophys. Res. Commun., 125, p.441 (1984); FEBS Lett.. 321, 
p.247 (1993); JP-A-8-92193; JP-A-8-41043; JP-A-7-1 01924; JP-A-5- 155764). 

[0007] More recentiy, human cathepsin K locally present in osteoclast has been isolated. It has been elucidated 
that the expression tiiereof In osteoclast is greater tiian the expression of other cathepsins [Biochem. Biophys. Res. 
Commun., 206, p.89 (1995); J. Biol. Chem., 271 , p.1251 1 (1 196)]. Furthermore, it is suggested that patients with pyc- 

40 nodysostosis causing abnormality in bone resorption are mutant cathepsin K gene [Science, 273. p.1236 (1997)]. As 
has been described above, cathepsin K is drawing attention as a cysteine protease principally involved in bone resorp- 
tion. Thus, it is expected that a cathepsin K inhibitor may function as a bone resorption inhibitor. 
[0008] As coopounds witii cathepsin K inhibitory action, conventionally, aldehyde derivatives or epoxysuccinic acid 
derivatives [J. Biol. Chem.. 271, p.2126 (1996); Biol. Pharm. Bull.. 19. 1026(1996)] or vinylsulfone derivatives [Nature 

45 Structural Biology, 4, 105 (1997); J. Med. Chem., 38. 3139(1995)] have been reported, but it is known that these deriv- 
atives are so poorly selective that these strongly inhibit cysteine proteases such as cathepsin B. cathepsin H, cathepsin 
L. catiiepsin S and calpain, otiier than cathepsin K [J. Enzyme Inhibition, 3, p. 13 (1989); Biochem. Biophys. Res. Com- 
mun., 153. p.1201(1988); J. Biochem., 87. 39(1980); J. Biochem.. 88. p.1805 (1980)]. 

[0009] While attention has been focused on catiiepsin K as described above, furtiiermore. active research works 
so have been can^led out on X-ray crystallography of cathepsin K and inhibitors thereof [Nature Structural Biology, 4. 105 

(1997) : Nature Structural Biology, 4, 109 (199^]. Consequentiy, a compound with an action selectively inhibiting cathe- 
psin Khas been known [Proc. Nati. Acad. 8d. USA. 94. 14249 (1997); WO 9801133; J. Am. Chem. Soc., 120, 9114 

(1998) ; J. Med. Chem., 41. 3563 (1998)]. WO 9716177 describes the active site of cathepsin K and discloses the 
method for inhibiting catiiepsin K by using a conpound interactive with tiie active site. 

S5 [0010] While tiie compounds inhibiting cathepsin K have been drawing attention as bone resorption inhibitors as 
described above, numerous derivatives thereof have been reported, none of tiiem has been practically applicable as a 
therapeutic drug of metabolic bone diseases. 

[0011] Characteristic properties demanded for such therapeutic drug include tiierapeutic efficacy, long lasting 
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effect, safety profile, and whether or not oral dosing is possit)le. Because the patients are older so therapeutic drugs 
therefor are possibly administered for a long term, significantly, these drugs should be clinically effective when dosed 
orally. 

[0012] Thus, it is an object of the Invention to provide a novel derivative functioning as a bone resorption inhibitor 
5 with a strong and selective inhibitory action of cathepsin K and with an efficacy when dosed orally. 

SUMMARY OF THE INVENTION 

[0013] The present inventors have made investigations to develop a compound with an action to selectively inhibit 
10 cathepsin K and with a clinical efficacy when administered orally Consequently, the inventors have found a cyclic amide 
derivative with a non-natural amino acid moiety never found in the conventional inhibitors, as represented by the follow- 
ing general formula 1. Thus, the invention has been achieved. 
[001 4] The inventive cyclic amide derivative represented by the general formula: 

o r2 o 

20 

wherein represents a substituted alkyi group, a substituted alkenyl group, a substituted amino group, a substituted 
alkoxyl group, a substituted alkylthio groups a substituted carbamoyl group, a substituted sulfonamide group or a sub- 
stituted amide group; the ring A represents a saturated cyclic alkyi group with 5 to 7 carbon atoms or a hetero-atom- 

25 containing saturated heterocyclic group with 3 to 6 carbon atoms; represents a hydrogen atom, a substituted or 
unsubstituted alkyI group, a substituted or unsubstituted aromatic hydrocarbon group or a substituted or unsubstituted 
heterocyclic group; represents a hydrogen atom, a group represented by the general formula R^O- or a group rep- 
resented by the general formula R^(R^)N-wherein R"^ represents hydrogen atom, a substituted or unsubstituted alkyI 
group, a substituted or unsubstituted aromatic hydrocarbon group or a substituted or unsubstituted heterocyclic group; 

30 R^ and may be tiie same or different €Uid each represents a hydrogen atom, a substituted or unsubstituted alkyI 
group, a substituted or unsubstituted aromatic hydrocarbon group or a substituted or unsubstituted heterocyclic group; 

DETAILED DESCRIFnON OF THE PREFERRED EMBODIMENTS 

35 [001 5] The inventive cyclic amide derivative represented by the general formula I is a compound produced by the 
following reaction scheme. 




(I) 
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wherein A, R\ and are the same as described above. 
[First step] 

5 [0016] The step is a process of producing an alcohol derivative represented by the general formula IV, comprising 
allowing a cyclic carboxylic acid derivative represented by the general formula II to read with an amino alcohol repre- 
sented by the general formula III. The cyclic carboxylic add derivative represented by the general formula II as one raw 
material of the process is a compound readily produced from commercially available raw material compounds (see the 
reference example below). The amino alcohol represented by the general formula III can be produced from the conre- 

10 spending aminoaldehyde derivative according to a method described in J. Med. Chem., 37, 2918-2929(1994). The ami- 
noaldehyde derivative can be produced by a known method [see Tetrahedron Letters, 33, 5029-5032(1992); Chem. 
Pharm. Bull., 30, 192M924 (1982); Synthesis 1990, 1173-1176; Synthesis 1983. 676-678; Tetrahedron Letters. 33. 
1347-1350 (1992); Chem. Rev.. 89, 149-164 (1992)]. 

[0017] In the cyclic carboxylic acid derivative represented by the general formula II, R^ represents a substituted 

IS alkyi group, a substituted alkenyl group, a substituted amino group, a substituted alkoxyl group, a substituted alkylthio 
group, a substituted cait^moyl group, a substituted sulfonamide group or a substituted amide group; the ring A repre- 
sents a saturated cyclic alkyI group with 5 to 7 carbon atoms or a hetero-atom-containing saturated heterocyclic group 
with 3 to 6 carbon atoms, wherein hetero-atom Includes for example oxygen atom, sulfur atom or nitrogen atom; and 
the ring A may or may not contain a substituent. 

20 [0018] The alkyI group as R^ is any of alkyI groups with one to about 12 cartx)n atoms, linear, branched or cyclic, 
including for example methyl group, ethyl group, n-propyl group. 1-methylethyl group, cyclopropyl group, n-butyl group, 
2-methylpropyl group, 1-methylpropyl group, 1,1-dimethylethyl group, cyclobutyl group, n-pentyl group, 3-methylbutyl 
group, cyclopentyl group, 2,2-dimethylpropyl group, l-methylcydobutyl group, cyclobutylmethyl group, n-hexyl group. 4- 
methylpentyl group, cyclohexyl group, 1-methylcyclopentyl group, cyclopentylmethyl group. (1-methytcyclobutyQmethyt 

25 group, n-heptyl group, 5-methylhexyl group. 4,4-dlmethyipentyl group, cycloheptyl group, cyclohexylmethyl group, (1- 
methylcyclopentyl)methy! group, n-octyl group. 6-methylheptyl group, 5.5-dlmethylhexyl group, (1-methylcy- 
clohexyl)methyl group, n-nonyl group. 7-methyloctyl group. 6,6-dimethylheptyl group, n-decyl group, 8-methylnonyt 
group. 7.7-dimethyloctyt group, n-indecacyl group. 9-methyMecyl group, 8,8-dimethylnonyl group, n-dodecacyl group, 
10-methylundecacyl group, and 9.9-dimethyldecacyl group. 

30 [0019] Tlie substituents fbr such alkyi group indude for example hydroxyl group, oxo group, halogen atoms such as 
chlorine, bromine, Iodine and fluorine; linear, branched or cydic alkenyl groups with about 2 to 6 carbon atoms, substi- 
tuted or unsubstltuted; substituted or unsubstituted aromatic hydrocarbon groups; substituted or unsubstituted hetero- 
cydIc groups; nitro group; substituted or unsubstituted amino groups; trifiuoromethyl group; substituted or unsubstituted 
sutfbnyl groups; substituted alkoxyl groups; substituted alkylthio groups; substituted aryloxy groups; substituted arylthio 

35 groups; acyl groups; alkoxycarbonyl groups; suk)stltuted carbamoyl groups, mercapto group and cyano group. 

[0020] Herein, the substituted or unsubstituted aromatic hydrocarbon groups illustrated as the sut)stltuents for the 
alkyI group include fbr example phenyl group, methytphenyi group, methoxyphenyl group, nitrophenyl group, f luorophe- 
nyl group, chlorophenyl group, bromophenyi group, 3.4-dimethoxyphenyl group, and 3,4-methylenedloxyphenyl group; 
the substituted or unsubstituted heterocyclic groups indude for example tetrahydrofuran-2-yl group, 1 .3-dioxolan-2-yt 

40 group, benzodioxolan-2-yl group. 1 .3-dioxan-2-yl group, and 3.4<iihydro-2H-pyran-6-yl group; the substituted amino 
groups include fbr exampte methylamino group, N,N-dimethylamino group, butylamino group. N,N-dlbutylamlno group, 
2.2^imethylethylamino group, cyclohexylamino group, phenylamino group, methyiphenylamino group, fluorophe- 
nylamlno group, chlorophenytamino group, nitrophenylamino group. N.N-diphenytandno group, naphthylamino group, 
3,4'dimethoxyphenylamino group. 3.4-methylenedioxyphenyiamino group. N-methyl-N-phenylamino group. N-methyl- 

45 N-naphthylamino group, pyrkiylamino groups furylamino group, thienytamino group, quindylamino group, isoqui- 
nolylamino group, phenyimethylamino group, fluorophenylmethylamino group, chlorophenylmethylamino group, nitro- 
phenylmethylamlno group, naphthyimethylamino group, 3.4-dimethoxyphenylmethylamlno group, and 3.4- 
methylenedloxyphenylmethylamino group; the substituted sulfbnyl groups Include fbr example methylsuKonyl group, 
butylsulfbnyl group, 2.2-dimethylethylsulfonyl group, cydohexylsulfbnyl group, phenylsulfbnyl group, methylphenylsutfo- 

50 nyl group, fluorophenylsulfbnyl group, chlorophenylsulfbnyl group, nitrophenylsulfonyl groups naphthylsulfonyl group, 
3.4-dlmethoxylphenylsulf6nyl group, 3.4-methylenedioxyphenylsulfbnyl group, pyridylsulfbnyl group. furylsuHbnyl group, 
thienylsulfbnyl group, quinolylsulfbnyl group, isoquinolylsulfbnyl group. phenyfmethylsuHbnyl group, fluorophenylmethyl- 
sulfbnyl group, chlorophenylmethylsulfonyl group, nitrophenyl methylsulfbnyl group, naphthylmethylsulfbnyl group. 3.4- 
dimethoxyphenylmethylsulfonyl group and 3,4-methylenedloxyphenylmethyl-sulfbnyl group; the substituted alkoxyl 

55 groups include for example methyloxy group, butyloxy group. 2.2<limethylethyloxy group and cyclohexyloxy group; the 
substituted aryloxy groups include phenyloxy group, methylphenyloxy group, fluorophenyloxy group, chlorophenyloxy 
group, nitrophenyloxy group, naphthyloxy group, 3.4-dimethoxytphenyloxy group, 3.4-methylen6dioxyphenyloxy group, 
pyrldyloxy group, furyloxy group, thienytoxy group, quinolyloxy group, isoquinolyloxy group, phenylmethyloxy group, 
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fluorophenylmethyloxy group, chlorophenylmethyloxy group, nitrophenyimethyloxy group, naphthylmethyloxy group, 
3,4-dimethoxyphenylmethyloxy group and 3,4-methylenedioxyphenylmethyloxy group; the substituted alkylthio groups 
include for example methylthio group, butyhhio group. 2.2-dimethylethylthlo group and cyclohexylthio group; the substi- 
tuted arylthio groups include for example phenytthio group, methylphenylthio group, f luorophenylthio group, chlorophe- 

5 nylthio group, nitrophenylthio group, naphthytthio group, 3,4-dimethoxyphenytthio group, 3.4-methylenediQxyphenylthio 
group, pyridylthio group, furyithio group, thienylthio group, quinolyithio group, isoquinolytthio group, phenytmethylthio 
group, fluorophenylmethylthio group, chlorophenylmethylthio group, nitrophenylmethylthio group, naphthytmethyfthio 
group, 3,4-dimethQxyphenylmethylthlo group and 3.4-methylenedloxyphenylmethylthio group; the substituted car- 
bamoyl groups include for example N-methylcartsamoyI group. N.N-dimethylcarbamoyI group. N-butylcarbamoyI group, 

10 N,N'dibutylcart>amoyl group, N-(2,2-dimethy!ethyl) carbamoyl group, N-cydohexylcarbamoyl group, N-phenylcar- 
bamoyl group, N-(methylphenyl)carbamoyl group, N-(fluorophenyl)carbamoyl group, N-(chlorophenyl)carbamoyl group, 
N-(nitrophenyl)carbamoyl group, N,N-diphenylcarbamoyl group. N*naphthylcarfoamoyl group, N-(3,4'dimethoxyphenyl) 
cartjamoyi group. N-(3,4-methylenedioxyphenyOcarbamoyl group, N-methyl-NiahenylcarbamoyI group, N-methyl-N- 
naphthylcarbamoyl group, N-pyridylcarbamoyI group, N-furylcart)amoyl group, N-thienylcarbamoyI group, N-quinolyl- 

IS cart)amoyl group, N-isoquinolylcarbamoyI group, N-(phenylmethyl) carbamoyl group. N-(fluorophenylmethy1)cart}amoyl 
group. N-(chlorophenylmethyl) carbamoyl group, N-(nitrophenylmethyl)carbamoyl group, N-(naphthylmethyl) carbamoyl 
group, N-(3.4-dimethoxyphenylmethyl)cart)amoyl group, and N-(3.4-methylenedioxyphenylmethyOcarbamoyl group. 
[0021] The alkenyl group as is any of alkenyl groups with about 2 to 6 carbon atoms, linear, branched or cyclic, 
including for example 1-methyl-1i3ropenyl group. 1-methyl-2-propenyl group, 2-methyl-2-propenyl group, ethenyl group. 

20 1-methytethenyl group, 1-propenyl group. 2-propenyl group. 1-butenyl group. 2-butenyl group, 2-pentenyl group, 1-pen- 
tenyl group. 1,3-butane dienyl group, l-hexenyl group. 2-hexenyl group. 1.3-pentadienyl group, and 1.3-hexadienyl 
group. 

[0022] The substituents for the alkenyl group include the same substituents as those for the alky! group. 
[0023] Additionally, the substituted amino group as means a secondary amino group or tertiary amino group, 
25 which has been substituted with various substituents including substituted or unsubstituted alkyl groups, substituted or 
unsubstituted alkenyl groups, sulastituted or unsubstituted aromatic hydrocarbon groups, or substituted or unsubstituted 
heterocyclic groups. 

[0024] The substituted or unsubstituted alkyl groups and the substituted or unsubstituted alkenyl groups include the 
same groups as those illustrated for Additionally, the substituted or unsubstituted aromatic hydrocarbon groups 

30 mean aromatic hydrocart)on groups, monocyclic or polycyclic, which may have a variety of one or more substituents on 
the rings thereof; the substituted or unsubstituted aromatic hydrocartDon groups include for example phenyl group, 
methylphenyl group, dimethylphenyl group, methoxyphenyl group, 2,3-dimethoxyphenyl group, 3,4-dimethoxyphenyl 
group. 3,5-dimethoxytphenyl group, 2.3-methylenedioxyphenyl group, 3.4-methylenedioxyphenyl group, nitrophenyl 
group, dinitrophenyl group, chlorophenyl group, dichlorophenyl group, bromophenyl group, dibromophenyl group, iodo- 

35 phenyl group, fluorophenyl group. 2.3-difluorophenyl group, 3,4-difluorophenyl group, 3.5-difluorophenyl group, trifluor- 
omethylphenyl group, S-phenoxyphenyl group, 4-phenoxyphenyl group. 4-(1-naphthQxy)phenyl group. 4- 
acetamlnophenyl group, 1-naphthyl group and 2-naphthyl group. 

[0025] Still additionally, the substituted or unsubstituted heterocyclic groups mean 5-or 6-membered rings contain- 
ing at least one or more hetero atoms such as nitrogen atom, sulfur atom or oxygen atom as the ring-composing atoms, 

40 wherein the rings may satisfactorily be condensed with benzene ring and may have one or more substituents on the 
rings. The heterocyclic groups include for example pyridyl group, furyl group, thienyl group, indolyl group, quinolyl group, 
isoqutnolyl group, benzofuranyl group, benzothienyl group, imidazolyl group, benzimidazolyl group, thiazotyi group, oxa- 
zolyl group, pyrazolyl group, pyrimkiyi group, pyrimidlnyl group, dioxanyl group, thiazolidinyl group, imkiazolidinyl group, 
2-oxotetrahydrofuran-3-yl group, benzothiazolyl group, quinazolyl group. hexahydro-2-azepinon-3-yl group, morpholino 

45 group, thiamorpholino group, pyrrolkiino group, piperidino group, piperazino group, perhydro-azepln-1 -yl group, pertiy- 
dro-4-azaazepin-1-yl group. 4-acetylpfperazino group, 4-propionylpiperazino group, 4-isobutyrylpiperazino group. 4- 
methoxycarbonylpiperazino group. 4-ethoxycartx)nylpiperazino group. 4-(2-methyl-2-propyloxycarbonyl)piperazino 
group, 4-methylsulfonylptperazino group. 4-methoxypiperidino group, 4-ethoxycarbonylpiperkJino group, 4-(2-methyl-2- 
propyloxycarbony1)piperidino group and 1-benzoyl-piperidin-4-yl group. 

60 [0026] The alkoxyl groups as R^ means oxy groups substituted with an alkyl moiety with about one to 6 carbon 
atoms and include for example methoxy group, ethoxy group, n-propoxy group, 1 -methylethoxy group, n-butoxy group, 
2-methylpropoxy group. 1 -methylpropoxy group. 2-methyl-2-propoxy group, n-pentyloxy group. 3-methyllxitoxy group, 
n-hexyloxy group and 4-methylpentoxy group. 

[0027] Furthermore, the substituted alkoxyl groups include the alkoxyl groups, additionally substituted with various 
55 substituents such as the same substituents fbr the alkyl group. 

[0028] The alkylthio groups mean thio groups substituted with an alkyl moiety with one to about 6 carbon atoms and 
include for example methylthio group, ethylthio group, n-propyfthio group. 1-methylethyithio group, n-butylthio group, 2- 
methytpropylthio group. 1-methylpropylthio group, 2-methyl-2-propylthio group, n-pentytthio group. 3-methylbutylthio 
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group, n-hexylthio group, and 4-methylperrtylthio group. 

[0029] The substituted aikyfthio groups as mean alkylthio groups substituted with various substituents including 
the same groups as the substituents for the alkyi group. 

[0030] TTie substituted carbamoyl groups as include groups wherein various substituents are in substitution at 
5 the nitrogen atom in the cartjamoyl-binding group, and the groups are represented by the formula R^-NHCO- wherein 
the substltuent R^ includes the substituted or unsubstituted alkyI groups, the substituted or unsubstituted alkenyt 
groups, the substituted or unsubstituted amino groups, the substituted or unsubstituted aromatic hydrocartx>n groups, 
and the substituted or unsubstituted heterocyclic groups. 

[0031] The substituted sulfonamide groups as R^ include groups wherein various substituents are in substitution at 
10 the sulfur atom in the sulfonamide-blnding group, and the groups are represented by the formula R^-S02NH-. The sub- 
stituent R® in substitution at the sulfur atom includes the substituted or unsubstituted alkyI groups, the substituted or 
unsubstituted alkenyl groups, the substituted or unsubstituted amino groups, the substituted or unsubstituted aromatic 
hydrocarbon groups, and the substituted or unsubstituted heterocyclic groups. 

[0032] The substituted amide groups as R^ include groups wherein various substituents are in substitution at the 

IS carbon atom in tiie amide-binding group, and the groups are represented by the formula R^-CO-NH-. The substltuent 
R^ In substitution at the carbon atom includes a substituted or unsubstituted alkyI group, a substituted aikoxyl group, 
phenoxy group, l-naphthyloxy group, 2-naphthylQxy group, a substituted or unsubstituted alkenyl group, a substituted 
or unsubstituted amino group, a substituted or unsubstituted aromatic hydrocarbon group, and a substituted or unsub- 
stituted heterocyclic group as defined above. 

20 [0033] Still furthermore, tiie ring A represents a saturated cydfo aikyi group with 5 to 7 castoon atoms or a hetero- 
atom-containing saturated heterocyclic group with 3 to 6 carbon atoms. The saturated cyclic alkyI group with 5 to 7 car- 
bon atoms Includes for example groups derived from cyclopentane, cyclohexane. and cycloheptane. The hetero-atom- 
containing saturated heterocyclic group with 3 to 6 cartx)n atoms includes groups derived from for example pyrrolidine, 
piperidlne. perhydroazepine, oxolane, oxane. oxepane. thiolane, and thiane and thiepane and the hetero-atom includes 

25 for example oxygen atom, sulfur atom and nitrogen atom. The hetero-atom-containing saturated heterocyclic group with 
3 to 6 carbon atoms can be condensed witii a benzene ring. The saturated cyclic alkyI group with 5 to 7 carbon atoms 
or the hetero-atom-contalning saturated heterocyclic group with 4 to 6 cartx>n atoms may contain substituents Including 
for example hydroxyl group, halogen atoms such as chlorine atom, bromine atom, iodine atom, and fluorine atom; sub- 
stituted or unsubstituted alkyI groups, substituted or unsubstituted aromatic hydrocarbon groups such as phenyl group. 

30 methylphenyl group, and naphthyl group; substituted or unsubstituted heterocyclic groups such as thienyl group, f uryl 
group, and pyridyl group; nitro group; substituted or unsubstituted amino groups; trifluoromethyl group; substituted or 
unsubstituted sulfonyi groups; substituted aikoxyl groups; substituted alkylthio groups, acyl groups, alkoxycarbonyl 
groups, substituted carbonyl groups, mercapto group and cyano group. 

[0034] The cyclic carboxylic acid derivative represented by the general formula II includes tiie following compounds. 

35 

1-[N-(Phenylmethoxycarbonyl)amino]cyclohexane carix)xylic acid 
1-(N-(Phenyloxycarbonyl)amino]cyclohexane cartwxyllc acid 
1 -[N-(2-MethylpropylQxycatonyl)amino]cyciohexane carboxylic add 
HN-(3.4-Metiiy1enediQxyphenylcarbonyl)amino]cyclohexane carboxylic acki 
40 1 -[N-(Morpholine-4-carbonyOamlno]cycloh6xane cartx>xylic ackJ 

1-[N-[1-(Methoxycartx)nyl)plperidine-4-carbonyl]amlno]cyclohexane carboxylic add 
1-Phenytsulfonylmethylcydohexane cart^oxylic acid 

1'[N-[4-(2-Methyl-2-propyloxycait>onyl)piperazine-1 -cartK}ny}]amlno]cyclohexane carboxylic acid 

1-[N-[4-(Methoxycartx)nyl)piperazine-1-cartx}nyl]amino]cyclohexane cart)0xy1lc acid 
45 1 -[N-(4-Acetylpiperazine-1 -carbonyQamino]cyclohexane cart}Qxylic add 

1-[N-(Phenylsulfonyl)amino]cyclohexane cartx)xyllc acid 

l-[N-(Plperazine-1-cart)onyl)amlno]cyclohexane cartjoxyllc acid 

1-[N-(Morpholine-4-sulfonyl)amino]cyclohexane carboxylic acid 

1 -[N-(4-AcetyIpiperazine-1 -sulfonyl)amino]cyclohexane carboxylic acid 
so 1 -[N-(Plperazine-1 -8ulfonyl)amino]cyclohexane carixxytic add 

1 -[N-(4-Methylplperazine-1-cart>onyj)amino]cydohexane cartxixyllc add 

1-[N-(4-Phenylplperazine-1-carbonyl)amino]cycloh6xane cartxsxylic add 

1-[N-(4-Methylpiperazine'1-8ulfonyl)amino]cyclohexane caitx)xyllc acid 

1-[N-(4-Phenylplperazlne-1-sulfonyl)amino]cydohexane carboxylic acid 
55 1 -[N-(4-Methoxyphenylsulfonyl)amino]cydohexane carboxylic acid 

1-[N-(4-Nitrophenylsulfonyl)amino]cycloh6xane carboxylic acki 

1-[N-(4-Acetaminophenyl8ulfonyl)amino]cyclohexane carboxylic acid 

1-[N-(Pyridine-3-sulfonyl)amino]cydoh6xane cartK}xylic acid 
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1 *[N-(Quinoline-5-sutfbnyl)amino]cyclohexane cartoxyiic add 

1 -[N-(4-Dimethylaminophenyl8ulfbnyl)amino]cyclohe}cane cartx)xylic acid 

1-[N-(5-Acetaminonaphthyl-2-sul1drTyl)amino]cyctohexane cartx)xylic acid 

1-[N*(5-Dimethytaminonaphthyt-2-su1fonyl)amino]cydohexane carboxylic add 
5 1 -((Morpholine-4-suIfonyl)methyl]cycIohexane carboxylic acid 

1-[(4-Acetyipiperazine-1-sulfonyl)methyl]cyclohexane cartx>xylic add 

1-[N-[(4-Ethoxycait)onyl)piperazine-1-caibonyl]amino]cycloh6xane carboxylic acid 

1-(N-[(4-M6thylsulfbriyQpiperazine-1-carbonyl]amino]cyclohexan carboxylic acid 

1-[N-[(4-lsobutyiyl)plperazine-1-carbonyi]amino]cyclohexane carboxylic acid 
10 1 -[N-[(4-Th{amorpholine-4-carbonyl)amlno]cyclohexane carboxylic acid 

1 -[N-[(4-Ethoxycarbonyl)piperldine-1 -carbonyl]amino]cyclohexane carboxylic add 

1 -(N-[(4-Acetyi)perhydro-4-azaazepine-1 -carbonyl]amino]cydoliexane carboxylic add 

1-[N-[(4-Methoxy)piperidine-1-carbonyl]amino]cyclohexane carboxylic acid 

1 -[N-[N,N-Bis(2-Methoxyethyl)amino-1 -carbonyl]amino]cyclohexane carboxylic acid 
IS 1 -[N-[[N-(2-Methoxyethyl)-N-methyl]amino-1 -carbonyllamlnolcyclohexane carboxylic acid 

[0035] In the amino alcohol derivative represented by the general formula III. represents a hydrogen atom, a 
substituted or unsubstituted alkyi group, a substituted or unsubstituted aromatic hydrocarbon group or a substituted or 
unsubstituted heterocyclic group; represents a hydrogen atom, a group represented by the general formula R^O- or 

20 a group represented by the general formula R^(R^)N-wherein R^ represents a hydrogen atom, a substituted or unsub- 
stituted alky! group, a substituted or unsubstituted aromatic hydrocartx)n group or a substituted or unsubstituted hete- 
rocyclic group: R^ and R^ may be the same or different and each represents a hydrogen atom, a substituted or 
unsubstituted alkyI group, a substituted or unsubstituted aromatic hydrocarbon group or a substituted or unsubstituted 
heterocyclic group. The alkyI group, aromatic hydrocarbon group and heterocyclte group in the amino alcohol derivative 

25 are the same groups as those illustrated for the cyclic carboxylate derivative represented by the general formula II. 
[0036] The amino alcohol derivative represented by the general formula III indudes for example the following com- 
pounds. 

(2RS, 3S)-N-Cyclopentyl-3-amino-2-hydroxyheptaneamide 
30 (2RS. 3S)-N-Cyclopentyl-3-amino-2-hydroxy-5-(methylthio)pentaneamkJe 

{2RS, 3S)-N-Cyclopentyl-3-amino-2-hydroxylxjtaneamkJe 

(2RS, 3S)-N-Cyclopentyl-3-amino-2-hydroxy-4-methylpentaneamide 

(2RS, 3S)-3-Amino-2-hydroxyheptaneamide 

(2RS. 3S)-N-Cyclopentylmethyl-3-amino-2-hydrQxyheptaneamkie 
35 (2RS, 3S)-N-(1 -Methyl-cyclopentylmethy1)-3-amino-2-hydrQxyheptaneamide 

(2RS, 3S)-N-2,2,-DimethyIpropyl-3-amino-2-hydroxyheptaneamide 

(2RS, 3S)-N-Cyclobutyl-3-amino-2-hydroxy-5-(methylthio)pentamide 

(2RS, 3S)-N-Cydohexyl-3-amino-2-hydroxy-5-(methylthio)pentaneamide 

(2RS, 3S)-N-Cyclopentylmethyl-3-amino-2-hydroxy-5-(methylthio)pentaneamkle 
40 (2RS, 3S)-N-(1 -Methyl-cydopentylm6thyO-3-amino-2-hydrQxy-5-(methylthio)pentaneamide 

(2RS, 3S)-N-2,2-Dimethylpropyl-3-amlno-2-hydroxy-5-(methy!thio)pentaneamide 

(2RS. 3S)-N-Cyctopentylmethyl-3-amino-2-hydroxy-4-methylpentaneamkJe 

(2RS, 3S)-N-(1-Methyl-cyclopentylmethyl)-3-amino-2-hydrQxy-4-methylpentaneamWe 

(2RS, 3S)-N-2,2-Dimethylpropyl-3-amino-2-hydroxy-4-methylpentaneamide 
45 (2RS, 3S)-N-Cyclobutyi-3-amino-2-hydroxy-5-methylhexaneamide 

(2RS. 3S)-N-Cydopentyl-3-amino-2-hydroxy-5-methy!hexaneamide 

(2RS. 3S)-N-Cyclohexyl-3-amino-2-h^roxy-5-methylhexaneamide 

(2RS, 3S)-N-Cyclopentylmethyl-3-amino-2-hydroxy-5-methylhexaneamide 

(2RS, 3S)-N-(1-Methyl-cyclopentylmethyl)-3-amino-2-hydrQxy-5-methylh6xaneamide 
so (2RS, 3S)-N-2.2-Dimethylpropyl-3-amino-2-hydroxy-5-methylh6xaneamide 

(2RS, 3S)-N-Cyclobutyl-3-amino-2-hydroxy-4-phenylbutaneamide 

(2RS, 3S)-N-Cyclopentyl-3-amino-2-hydroxy-4-phenylbutaneamide 

(2RS, 3S)-N-Cyclohexyl-3-amino-2-hytlroxy-4-phenylbutaneamide 

(2RS, 3S)-N-Cyclopentylmethyl-3-amino-2-hydroxy-4-phenylbutaneamide 
55 (2RS, 3S)-N-(1 -Methyl-cyclopentylmethyl)-3-amino-2-hydroxy-4-phenylbutaneamide 

(2RS. 3S)-N-2,2-Dimethytpropyi-3-amino-2-hydroxy-4-phenylbutaneamkJe 

[0037] At the present process, the reaction of the amino alcohol derivative represented t)y the general formula III 
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with the cyclic carboxyllc add derivative represented by the general formula II is preferably carried out in the presence 
of a condensing agent; as the condensing agent, use can be made of carbodiimide reagents, for example dlcydohexy- 
Icarbodiimide, 1 -6thy1-3-(3-dim6thylaminopropyl)carbodiimide. and tsopropytcarbodiimide. At the process, the condens- 
ing agent is used at one to 3 equivalents to the cyclic cartsoxylic add derivative represented by the general formula It or 

5 the amino alcohol derivative represented by the general formula III, preferably 1 .5 to 2 equivalents thereto for the pro- 
duction at a higher yield. The reaction is preferably carried out in inactive solvents, singly or in combination, including 
for example, halogenated hydrocaitX)ns such as dichloromethane, chloroform and dichloroethane; aromatic hydrocar- 
bons such as benzene, toluene and xylene; ethers such as diethyl ether, dimethoxyethane, tetrahydrofuran, and diox- 
ane; amides such as dimethylformamide and dimethylacetamide; dimethyl sulfoxide and acetonitrile. The reaction 

10 generally proceeds at atmospheric pressure and SC'C to the reflux temperature, but for a higher yield, the reaction Is 
facilitated at -lO^'C to SO'^C. Herein, the carboxyl group of tiie cyclic carboxyllc acid derivative represented by the gen- 
eral formula II at the process may be convened to a variety of reactive derivatives, which are then subjected to this reac- 
tion. 

15 [Second step] 

[0038] At the present step, the alcohol derivative represented by the general formula IV can be produced via the 
reaction of the hydroxycartx>xyllc add derivative represented by the general formula V with tiie compound represented 
by the general formula VI. The hydroxycartx)xylic acid derivative represented by the general formula V as one raw mate- 

20 rial compound at this step is a compound readily prepared from commercially available raw material compounds (see 
the following reference example). The compound represented by the general formula VI as the other raw material is a 
compound represented by the general formula R^-OH or R^(R^)NH (wherein R^. R^ and R^ are tiie same as described 
above). These alcohol conrpounds, phenol compounds and amine compounds are readily available compounds. 
[0039] TTie step corresponds to a condensation reaction and can be progressed by using tiie same condensing 

25 agent as at the first step in the same reaction solvent under the same reaction conditions. 

[Third step] 

[0040] At this step, tiie cyclic amide derivative represented by tiie general formula I can be produced by oxidizing 
30 the alcohol derivative represented by the general formula IV as produced at tiie first or second step. As the oxidation 
reaction at tiiis step, for example, active dimethyl sulfoxide oxidation process can be used. As ttie oxidizing agent, dime- 
thyl sulfoxide is used, in combination with activating agents such as dicyclohexylcartxxjiimide, phosphorus pentaoxide, 
pyridine-sulfur trioxide complex, oxalyl oxide, acetic anhydride, trifluoroacetic acid. Activated agents Is used at an 
amount of one to 12 equivalents to tiie alcohol derivative represented by the general formula IV. Additionally, tiie reac- 
35 tion is preferably effected In solvents including halogenated hydrocarbons for example dichlorometiiane, chloroform, 
and dichloroethane. Dimethyl sulfoxide as the oxidizing agent can be used at an excess amount for allowing dimethyl 
sulfoxide to serve as a solvent. The reaction is carried out at -78°C to 30*^0. 

[0041] The compound represented by tiie following general formula la as recovered at the third step, wherein R^^ 
is an alkoxyl group, can be furtiier hydrolyzed to prepare a carboxyllc add derivative represented by tiie following gen- 
40 eral formula lb to subsequentiy prepare various cyclic amide derivative compounds represented by tiie general fbrmula 
I. The reaction scheme is shown below. 



45 




(la) (lb) 

* (I) 



ss 

wherein R^ , and A are ttie same as described above; and R^^ is an alkoxyl group. 

[0042] The cyclic amide derivative represented by tiie general fbrmula I, which is produced by the method 
desaibed above, can be prepared as known add addition salts or basic salts, for example, for tiie administration as 
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pharmaceutical agents for humans. The acid addition salts include inorganic salts (for example, with hydrochloric acid, 
sulfuric acid and phosphoric acid) or organic acid salts (for example, with acetic acid, propionic acid, citric acid, tartaric 
ackJ. malic acid, oxalic acid and methanesulfbnic add); and basic salts include pharmacologically acceptable salts such 
as sodium salt, potassium salt and ammonium salt. 

[Function] 



[0043] The inventive cyclic amide derivative represented by the general fbrntula I exerted a strong inhibitory action 
at a test for assaying the activity to inhibit cathepsin K and was demonstrated to be highly effective when dosed orally. 

10 The effective doses of ttie compound or pharmacologically acceptable salts tiiereof to be administered as pharmaceu- 
tical agents to humans vary, depending on the levels of tiie effective activities and tiie age and subject disease of a 
patient, but generally, the doses are 0.01 to 100 mg, preferably 0.1 to 50 mg per 1 kg • human body weight per day. 
[0044] For dosing the cyclic amide derivative represented by the general formula I fbr therapeutic purpose, the 
cyclic amide derivative or one salt tiiereof is blended as the effective ingredient with pharmaceutically acceptable car- 

15 riers such as organic or inorganic excipients in solid or liquid suitable fbr not only oral dosing but also parenteral dosing 
or external use or inhalation, to prepare a pharmaceutical conrtposition. Such pharmaceutical composition may be in for- 
mulation of capsule, tablet, sugar-coated tablet, granule, liquid, suspension, or emulsion or the like. If necessary, auxil- 
iary agents, stabilizers, lubricants, emulsifiers, buffers or other routine additives may be added to tiie resulting 
formulation. 

20 

[Examples] 



[0045] The invention will now be described in more detail in the fbllowing reference examples, examples and test 
examples. 

25 

Reference Example 1 



Syntiiesis of 1 -[N-(phenylmethQxycaffoonyl)amino]cyclohexanecart>oxylic acid 



30 [0046] 



0 ' iQ 

HgN COOH ij^^^j^O 



40 



[0047] 28.6g (0.2mol) of 1 -aminocyclohexanecarboxylic acid was dissolved in 2N-aqueous sodium hydroxide solu- 
tion (110 ml) and with stin-ing under an ice-cooled condition 2N-aqueous sodium hydroxide solution (120ml) and 41 g 
(0.24mol) of chloro carbonate phenylmethyl were slowly added dropwise to the above prepared mixture. After one hour. 

45 the reaction mixture was warmed to room temperature and then stirred overnight. The reaction mixture was put into a 
separatory funnel and washed with etiiyl acetate so tiiat excess chloro cartx^nic add phenytmetiiyl was removed there- 
from. The reaction mixture was made add with the addition of 10% hydrochloric acid under an ice-cooled condition and 
extracted witti ethyl acetate. The resultant organic extract layer was washed with saturated brine, and then, was dried 
over anhydrous sodium sulfate, and the solvent was distilled away under reduced pressure. Thus, tiie obtained crystal 

50 was washed witii ether and 37.2g of tiie captioned 1-[N-(phenylmethoxycartx)nyl)amino]cyclohexanecarbQxylic acki 
was obtained in a yield of 67%. 

1 H-NMR (CDCI3, 8) : 1 .23 - 1 .39 (7H, m). 1 .39 - 1 .51 (2H. m). 1 .57 - 1 .70 (3H. m), 1 .79 - 1 .97 (2H, m), 1 .98 - 2.1 3 (2H. 
m). 5.01 (1H, s), 5.2(2H. s). 7.26 - 7.39 (5H, m) 

55 
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Reference Example 2 

Synthesis of 1 -[N-(phenylaxycart)onyQamino]cyclobexanecarbQxytic acid 
5 [0048] 



10 



0 — - aiO 

HgN'^COOH ^^^O^N'^COOH 
^ H 



IS 

[0049] The same reaction procedure as in Reference Example 1 was repeated except that 3.29g of 1-aminocy- 
clohexanecaitx)xylic add and 3.62g of chloro carbonic acid phenylmethyl used in Reference Example 1 was replaced 
by chlorocarbonic acid phenyl, whereby 2.2g of the captioned 1-[N-(phenyloxycarbonyl)amino] cyclohexanecartxxxylic 
acid was obtained in a yield of 36%. 

20 

1H-NMR (CDCI3. 6) : 1.30 - 1.40(1H. m), 1.40 - 1.60(2H, m), 1.60 - 1.80 (3H. m). 1.90- 2.00(2H, m), 2.10 - 2.20 (2H. 
m), 5.20 (1H, br-s), 7.00 - 7.40 (5H, m) 

Reference Example 3 

25 

Synthesis of l-[N-(2-methylpropyloxycarbonyl)amino]cyclohexanecarfooxylic acid 
[0050] 

30 

HaN^OOH V^O^N' XOOH 

35 ' ^ 




[0051] The same reaction procedure as in Reference Example 1 was repeated except that 3.93g of 1-aminocy- 
40 clohranecai1x>xylic acid and chrolocarbonic acid phenylmethyl used in Reference Exmple 1 was replaced by 3.73g of 
chlorocartx)nic add 2-methylpropyl, whereby 3.37g of the cationed 1-[N-(2-methy!propyloxycarbonyl)amino]cyclohex- 
anecarboxylic add was obtained in a yield of 50%. 

1 H-NMR (CDCI3. 6) : 0.90 (6H. d, J=5Hz). 1 .20- 1 .40 (1 H. m). 1 .40 - 1 .55 {2H, m), 1 .60 - 1 .70 (3H. m). 1 .80 • 2.00 (3H, 
45 m). 2.00 - 2.10 (2H. m), 3.85 (2H, d. J»7Hz). 5.90 (1H, br<s) 



so 



55 
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Reference Example 4 



Synthesis of 1[N-(3. 4-methylenedioxyphenytcarbonyl)amino] cydobexanecarboxylic acid 



[0052] 



H2N COOEt 
• HCI 





N COOH 



[0053] 2.74g (16.5mmol) of 3. 4-methytenedioxybenzoic acid was dissolved in anhydrous dichloromethane and 
then was ice cooled. 4.62 ml (33.0mmol) of triethylamine, 2.53g (16.5mmol) of 1-hydroxybenzotriazole hydrate, 3.57g 
(17.3mmol) of N, N*-dicyclohexylcarbodiimlde and 3.20g (16.5mmol) of ethyl l-aminocyclohexanecarboxylate hydro- 
chloride were successively added to the above reaction mixture and were stined for 18 hours gradually rising the tem- 
perature up to the room temperature. The reaction mixture was concentrated under reduced pressure and was 
dissolved in ethyleacetate, and the insoluble components were removed therefrom by filtration. After the ethyl acetate 
solution was washed successively with 1N-hydrochloric acid, saturated brine, aqueous solution of saturated sodium 
hydrogen carbonate and saturated brine, the resultant organic layer was dried over anhydrous sodium sulfate, and con- 
centrated under reduced pressure, whereby 5.21 g of ethyl 1-[N-(3. 4-methylenediQxyphenytcarbonyl)amino] cyclohex- 
anecait}oxylate was obtained. 

[0054] Sut>sequently, 5.21 g of ethyl 1 -[N-(3, 4-methylenedioxyphenylcart)onyl) amino]cyclohexanecaitx)xylate syn- 
thesized in the above was dissolved in ethanol, and then, 16ml of aqueous solution of 1 N-sodium hydroxide was added 
dropwise thereto. After making heat reflux for 18 hours, the reaction solution was concentrated under reduced pressure. 
The residue thus obtained was dissolved in water and was washed with ether. After tiie resulting water layer was made 
acid (pH=2) by addition of 4-hydrochloric add thereto, said layer was extracted with ethylacetate and was washed witii 
1 N-hydrochloric acid and saturated brine. The resultant organic layer was dried over anhydrous sodium sulfate, and 
concentrated under reduced pressure, whereby 3.18g of the captioned 1-[N-(3, 4-methylenediQxyphenylcarbo- 
nyl)amino]cycloh6xanecart)oxylic acid was obtained in a yield of 68%. 

1H-NMR (S, CD3OD) : 1.30 - 1.70 (6H, m), 1.85 - 1.98 (2H, m), 2.14 - 2.25 (2H. m). 6.02 (2H, s), 6.87 (1H. d. J=8Hz). 
7.28 (1H, d. J=2Hz), 7.40 (1H, dd. J=8Hz. 2Hz) 

Reference Example 5 

Syntiiesis of HN-(morpholine-4-carbonyl)amlno]cycloh6xanecarbOKylic add 



[0056] The same reaction procedure as used in Reference Example 4 was repeated by using 4.36g (21mmol) of 
ethyl 1-aminocyclohexanecarboxylate hydrochloride and 3.15g (21mmol) of morpholine caitonyl chloride, whereby 
1 .8g of the captioned 1 -[N-(morpholine-4-cart)onyl)amino]cycloh6xanecarboxylic add was obtained in a yield of 33%. 

1 H-NMR (8. CDCI3) : 1 .30 - 1 .50 (3H. m). 1 .60 - 1 .80 (3H, m). 1.90 - 2.15 (4H. m), 3.26 - 3.50 (4H. m). 3.60 - 3.80 (4H, 



[0055] 
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m), 4.49 (1H,s) 



. Reference Example 6 

Synthesis of 1 -[N-[1-(2*nfiethyl-2-propyloxycaitonyl)piperidine-4-(»rbonyl]amino]cyclo acid 



[0058] The same reaction procedure as in Reference Example 4 was repeated expect that 3. 4-methylendioxyben- 
zoic add used in Reference Example 4 was replaced by 6.87g of 1-(2-methyl-2-propyloxycarbonyl)plperidine-4-carbox- 
ylic acid, whereby 3.8g of the captioned 1-[N-[1-(2-methyl-2-propyloxycarbonyl)piperldine-4- 
carbonyl]amino]cyclohexanecartx»cyllc acid was obtained in a yield of 70%. 

1H-NMR (CDCI3. 6) : 1.30-1.40 (3H. m). 1.50 (9H. m), 1.55-1.88 (5H, m). 1.80 - 2.00 (4H, m). 2.00 - 2.10 (2H. m). 
2.36 (1H, tt, J»1 1.3Hz), 2.60 - 2.80 (2H, m). 4.00 - 4.30 (2H, m), 5.60 (1H, s) 

Reference Example 7 

Synthesis of l-phenylsulfbnytmethylcyclohexanecarboxylic acid 



[0060] Under air current of nitrogen, anhydrous tetrahydrofuran solution of 1 .85ml (13.2mmol) of diisopropylamine 
was cooled in a dry ice-acetone bath, and thereafter 7.23 ml (12mmol) of hexane solution of n-butyliithium was added 
dropwise thereto. After the completion of dropping, the temperature of the reaction mixture was rised to room temper- 
ature and the reaction mixture was stirred for 1 hour and thereafter cooled again in the dry ice-acetone bath, and then, 
anhydrous tetrahydrofuran solution of 1.56g (lO.Ommol) of cyclohexane carboxylic acid ethyl was added dropwise 
thereto. After stirring for 30 minutes, anhydrous tetrahydrofuran solution of 1.34ml (lOmmol) of chloromethytphenyl- 
sutfide was ^ded dropwise to the above reaction mixture and stirred for 18 hours gradually rising the temperature up 
to the room temperature. The reaction mixture was put into aqueous solution of saturated ammoniumchroride and 
extruded with ethyl acetate. Further, ethyl acetate layer was washed successively with 1 N-hydrochloric acid, saturated 
brine, aqueous solution of saturated sodium hydrogen caribonate and saturated brine. The resultant organic layer was 
dried over anhydrous sodiumsulfate and concentrated under reduced pressure, whereby 1.79g of ethyl l-phenylsuHb- 
nylmethylcyclohexanecatboxylate was obtained. 

[0061 ] Subsequently, 1 .28g (4.60mmol) of the ethyl 1 -phenylsulf6ny1methylcyclohexanecart)oxylate was dissolved 
in 3ml of acetic acid and 1 .78ml of 30% hydrogenperoxide water was gradually added dropwise thereto. After heating 
reflux for 30 minutes, the reaction mixture was put into iced water and extracted with ether and dried over anhydrous 
sodiumsulfate and concentrated under reduced pressure, whereby 1.43g of ethyl l-phenylsuHbnyl-methylcyclohexane 



[0057] 




[0059] 
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caitoxylate was obtained. 

[0062] Further, 1 .43g (4.6nimol) of the ethyl 1 -phenylsulfonylmethylcyclohexanecarboxylate and 1 .52g (23.0mmol) 
of potassium hydroxide were dissolved in aqueous solution of 90% ethanol. After heating reflux for 18 hours, the reac- 
tion mixture was concentrated under reduced pressure. The obtained residue was dissolved in water and washed with 
5 ether. The resuKing water layer was made acid (pHa2] by the addition of 4N-hydrochloric acid thereto and then 
extracted with ethyl acetate and washed with 1 N-hydrochloric add and saturated brine. The obtained organic layer was 
dried over anhyrous sodiumsulfate and concentrated under reduced pressure, whereby 1.22g of the captioned lishe- 
nylsulfbnylmethytcyclohexanecarboxylic acid was obtained in a yield of 60%. 

10 1 H-NMR (6. CDCI3) : 1 .35 - 1 .68 (4H. m), 1 .68 - 1 .80 (2H. m), 2.02 - 2. 1 5 (2H, m). 3.56 (2H, s), 7.52 - 7.70 (3H. m). 
7.90 - 8.00 (2H,m) 

Reference Example 8 

15 Synthesis of 1 -[N-[4-(2-methyl-2-propyloxycarbonyl)piperazine-1 -carbonyl] amino]cyclohexanecartx>xylic acid 
[0063] 



20 



25 



f^NH f^N N'^COOH 




30 [0064] The same reaction procedure used In the reference of Tetrahedron Letters. Vol 135 839-842. 1994 was 
made. 15.78g (84.7mmoI) of 1-(t-butQxycarbonylamino)pipera2ine, 6.85ml (84.7mmol) of pyridine and 15.1ml 
(84.7mmol) of diisopropylethylamine were dissolved in 200ml of anhydrous toluene and then carbonic acid gas was 
intromitted for 1 hour under -lO^'C. TTie reaction solution was added to 80ml of toluene solution of 10.6ml (84.7mmol) 
of thionylchloride being cooled under -1 O^'C and stined for 1 hour. The reaction solution was added to 0. 1 N hydrochloric 

35 acid and the toluene layer was separated out. The reaction mixture was dried over anhydride sodium sulfate and con- 
centrated under reduced pressure. These crystals thus obtained were washed with hexane, whereby 13.7g of 4-(2- 
methyl-2-propyloxycarbonyl]piperazine-1*carbonylchioride was obtained. 

[0065] Subsequently, 6.39g (25.71 mmol) of 4-(t-butoxycarboxylicamino)prperazinecaibonylchlorlde synthesized in 
the above. 5g (21.43mmol) of benzyl aminocyclohexanecart)oxytate and 3.58ml (25.71 mol) of triethylamine were dis- 

40 solved in 100ml of anhydrous teterahydrofuran and stinred for 18 hours under 50''C. After concentrating the reaction 
solution, the residue was dissolved in 1 N hydrochloride-ethyl acetate solution and then the ethyl acetate layer was sep- 
arated out. After completion of drying over anhydride sodium sulfate, the reaction mixture was concentrated under 
reduced pressure. The residue thus obtained was separated out by the column chromatography, whereby 7g of phenyl- 
methyl 1-[N-[4-(2-methyl-2-propyloxycarbonyOpiperazine-1-cart)onyl]amino]cyctohexanecartxixylate was obtained. 

45 [0066] Further, 4.3g (9.65mmol) of the above phenylmethyl 1-[N-[4-(2-methyl-2-propylaxycarbonyl)piperazine-1- 
caitx>nyl]amino]cyclohexanecarbQxylate was dissolved in 200ml of ethanol and 400mg of 10% palladium cartx)n was 
suspended thereinto and under air current of hydrogen stirred for 15 hours. The insoluble components were removed 
from the reaction mixture by filtration. The filtrate was concentrated under reduced pressure, whereby 3.25g of the cap- 
tioned 1 -[N-[4-(2-methyl-2-propyloxycait>onyl]piperazin6-1 -carbonyllaminojcyclohexanecarboxylic acid was obtained in 

so ayieldof45%. 

1 H-NMR (CD3OD. 8) : 1 .30 - 1 .40 (1 H, m). 1 .46 (9H, s), 1 .50 - 1 .70 (6H, m), 1 .75 - 1 .90 (2H. m), 2.00- 2.10 (2H, m), 3.3 
-3.5(8H,m) 

55 
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Reference Example 9 



Synthesis of 1-[N-[4-(methoxycaibonyl)piperazine-1-cart)onyqamino]cycloh6xanecarbQxylic acid 



[0067] 



f^N N -COOBn 




f^N N COOH 
O 





[0068] 2.5g (S.Ommot) of phenylmethyl 1-[N-[4-(2-methyl-2-propyloxycarbonyl) piperazine-1-carbo- 
ny1]amino]cyclohexanecarboxylate synthesized in Reference Example 8 was dissolved in ethyl acetate and 14nil 
(56mnfK)l] of 4N hydrogenchloride-ethyl acetate solution (56mmol) was added to the above prepared mixture under C'C 
and stirred for 3 hours at the room temperature. After completion of concentration of the reaction solution, the reaction 
solution was dissolved in 1 N hydrochloric acid and washed with ethyl acetate. The water layer was separated out and 
was made Into pH 9 with the addition of sodium carbonate and extracted three times with chloroform. The chloroform 
layer was dried over anhydrous sodium sulfete and concentrated under reduced pressure, whereby 1 .7g of phenylme* 
thyl 1-[N-(piperazine-1-cartX)nyl)amino]cyclohexanecarbQxylate was obtained. 

[0069] Subsequently, 0.98ml (2.83mmol) of the phenylmethyl 1-[N-(piperazine-1-cart)onyl)amino]cyclohexanecar- 
boxylate and 0.39ml (2.83mmol) of triethylamine were dissolved in 20ml of anhydrous methylenechloride and then 
0.21ml (2.83mmot) of chloromethylcartx)nate was added to the above prepared mixture and stirred for 12 hours at the 
room tenriperature. The reaction solution was successively washed with 1 N hydrochloric acid, saturated sodium hydro- 
gen-carbonate solution and saturated brine, and dried over anhydrous sodium sulfate and concentrated under reduced 
pressure, whereby 1.12g of phenylmethyl 1-[N-[4-(methoxycarbonyl)piperazine-1-carbonyQamino]cyclohexanecarbox- 
ylate was obtained. 

[0070] Further, the same reaction procedure as in Example 8 was repeated by using 1 .12g (2.77mmol} of the phe- 
nylmethyl 1-[N-[4-(methoxycartx>nyl)piperazine-1-carbonyl]amino]cyclohe)(anecartxsxylate, whereby 0.8g of the cap- 
tioned 1-[N-[4-(methoxycart)onyl)pipera2ine-1-carit)onyl]amlno]cyclohexanecari3Qxylic add was obtained in a yield of 
78%. 

1 H-NMR (CDCI3, 5) : 1 .30 - 1 .50 (3H, m). 1 .60 - 1 .70 {3H. m). 1 .80 - 1 .90 {2H. m), 2.00- 2. 10 (2H. m), 3.40 - 3.50 (4H, 
m). 3.50 - 3.60 (4H, m), 3.75 (3H. s). 5.15 (2H, s) 

Reference Example 10 

Synthesis of 1 -[N-(4-acetylpiperazine-1 -cari3onyl)€unino]cyclohexanecari3oxylic acid 



[0072] The same reaction procedure as in Reference Example 9 was repeated except that chlorocartx}nic acid 



[0071] 
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methyl used in Reference Example 9 was replaced by 1 .32g of acetic anhydride, whereby 2.3g of the captioned HN- 
(4-ac6tytpiperazine-1-carbonyl)amino]cyclohexanecarboxylic acid was obtained in a yield of 59%. 

1H-NMR (CD3SOCD3. 6) :1.10 - 1.20 (1H. m), 1.40- 1.70 (7H, m). 1.90- 2.10 (5H. m). 3.20- 3.50 (8H. m). 6.37 (1H. s) 

5 

Reference Example 1 1 

Synthesis of (2RS, 3S)-N-(2-methyl-2-propyl)-3-amino-2-hydroxy heptanamide 
w [0073] 



H 



[0074] 40g (200mmol) of (S)'2-[N-(2-methyl-2-propytoxycarbonyl)amino]hexanol was dissolved in 300ml of anhy- 
25 drous methylenechroride, 34g (400mmol) of acetone cyanhydrin and 12.1g (120mmol) of triethylamine were added to 
the above-prepared reaction solution, followed by stirring for one night. 

The reaction solution was concentrated under reduced pressure. The residue thus obtained was washed with 300ml of 
ether in addition to distilled water and dried over anhydride sodium sulfate and concentrated under reduced pressure. 
The residue was separated out by silica gel column chromatography, whereby 38.7g of (2RS, 3S)-2-hydroxy-3-[N-(2- 
30 methyl-2-propyloxycarbonyl)amino]heptan6nitrile was obtained. 

[0075] Subsequently, to 260ml of dioxane solution of 38. 7g (160mmol) of the (2RS. 3S)-2-hydroxy-3-[N-(2-methyt- 
2'propy1oxycarbonyl)amino]heptanenitrile, 133ml of concentrated hydrochloric acid was added thereto and was stirred 
under the reflux condition. After 3 hours, the reaction solution was concentrated under reduced pressure. 100ml of dis- 
tilled water and 100ml of dioxane were added to the residue. 100ml of dioxane of 70g (319mmol) of di- tert-butyl car- 
ds boxytate was added dropwise to the above-prepared reaction mixture under O^^C. After completion of dropping, the 
reaction solution was warmed to the room temperature and then stirred overnight. The reaction solution was concen- 
trated under reduced pressure. The residue thus obtained was washed with ether in addition to distilled water. The 
organic layer was extracted with aqueous solution of 1 N sodium hydroxide and this water layer thus obtained was mixed 
with tiie water layer previously obtained. The mixed water layers was adjusted to be acid (pH 2 degree) witii tiie addition 
40 of potassium hydrogensulfate and was extracted with ethyl acetate. The organic layer was washed witii 50% brine and 
dried over anhydrous magnesium sulfate and concentrated under reduced pressure, whereby 36.2g of (2RS, 3S)-2- 
hydroxy-3-[N-(2-metiiyl-2-propyloxy-cart)onyl)amino]heptanecartx>xylic acid was obtained. 

[0076] Further. 1.32g (Smmol) of the captioned (2RS, 3S)-2-hydrQxy-3-[N-(2-methyl-2-propyiQxycarbo- 
ny1)amino]heptanecarboxylic acid, 0.37g (5mmol) of tert-butyl amine and 0.81 g (6mmol) of 1-hydroxybenzotriazole 

45 hydrate were dissolved In 50mol of anhydrous methylenechloride and then under air cunrent of nitrogen, 1 . 1 5g (6mmol) 
of 1-etiiyl-3-(3-dimettnylaninopropyl)cartx)diimide hydrochloride was added under O^'C. Thereafter, tiie reaction solution 
was warmed to tiie room temperature and stirred overnight. The reaction solution was concentrated under reduced 
pressure. The residue thus obtained was dissolved in 1 00ml of ethyl acetate and washed successively wrtti water. 1 0% 
aqueous solution of potassium hydrogensuHate, aqueous solution of saturated sodium hydrogen cartx>nate and satu- 

50 rated brine and then dried over anihydrous magnesium sulfate and concentrated under reduced pressure. The residue 
was separated out by silica gel column chromatography, whereby 0.74g of (2RS, 3S)-N-(2-methyl-2-propyl)-2-hydroxy- 
3-[N-(2-mettiyl-2-propylQxycarbonyl)amino]heptanamide was otained in a yield of 47%. 

[0077] Furthermore, 0.74g (2.33mmol) of the (2RS, 3S)-N-2-mettiyl-2-propyl)-2-hydroxy-3-[N-(2-methyl-2-propy- 
loxycarbonyl)amino]heptanamide was dissolved in 50ml of 4N hydrogen chloride-ethyle acetate solution and was left 
55 alone. After 2 hours, the reaction solution was concentrated under reduced pressure. The residue tiius obtained was 
washed with ether in addition to 100ml of distilled water thereto. The water layer was adjusted to be pH 9 degree with 
addition of potassium cartXHiate and extracted with etiiyl acetate. The organic layer was dried over anhydrous magne- 
sium sulfete and concentrated under reduced pressure, whereby 0.27g of the captioned (2RS, 3S)-N-(2-methyl-2-pro- 
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pyl)-3-amino-2-hydroxyheptanamlde was obtained in a yield of 15%. 

1 H-NMR (CDCI3, 8) : 0. 89 - 0.92 (3H. m), 1.21-1 .44 (4H, m). 1 .37 (9H, s), 1 .58 - 1 .63 (2H. m), 3.05 (1/2H. s). 3.31 
3.34 (1/2H. m). 3.70 (1/2H. d. J=3Hz), 3.76 (1/2H. d, J=5Hz). 7.06 (1/2H. s), 7.35 (1/2H, s) 

5 

Reference Example 12 

Synthesis of (2RS. 3S)-N-cyclopentyl-3-amino-2-hydrQxyheptanamide 
10 [0078] 

H H 

^ I < — - ( 1 x> 



20 



[0079] The same reaction procedure as in Reference Example 1 1 was repeated except that t-butylamine employed 
in Reference Example 1 1 was replaced by 2.70g of the cydopentylamine, whereby 6.22g of the captioned (2RS» 3S)- 
25 N-cyclopentyl-3-amino-2-hydroxyheptanamide was obtained in a yield of 55%. 

1 H-NMR (CDCI3, 6) : 0.90 (3/2H. t. J=7Hz). 0.91 (3/2H. t. J=7Hz). 1 .22 - 1 .46 (7H. m). 1 .53 - 1 .74 (5H. m). 1 .92 - 2.03 
(2H. m). 3.04 - 3.13 (1/2H, m), 3.30 - 3.35 (1/2H, m), 3.78 (1/2H, d, J=3Hz), 3.88 (1/2H. d, 
J=5Hz). 4.16 - 4.25 (1H. m). 7.11 {1/2H, d, J=7Hz). 7.42(1/2, d, J=7Hz) 

30 

Reference Example 13 

Synthesis of (2RS, 3S)-N-cyclopentyl-3-amino-2-hydroxy-5-(methylthio) pentanamide 
35 [0080] 

H OH H 



40 



^ O ^ " ^ O k/ 



[0081] The same reaction procedure as in Reference Example 12 was repeated except that (S)-2-[N-(2>methyl-2* 
propyloxycarbonyl)amino] hexanol used in Reference Example 12 was replaced by 7.53g of (S)-2-[N-(2-methyl-2-pro- 
so pyloxycarbonyl] amino]-4-(methylthio)butanol, whereby 3.22g of the captioned (2RS, 3S)-N-cyGlopentyl-3-amlno-2- 
hydrQxy-5-(methylthio)pentanamide was obtained in a yield of 42 %. 

1H-NMR {CDCI3. 8) : 1 .34- 1 .47 (2H. m). 1 .54- 1.75 (5H. m). 1 .91 ■ 2.05 (3H, m), 2,10 (3/2H. s). 2.1 1 (3^H. s), 2.52 - 
2.69 (2H, m). 3.13 - 3.20 (1/2H, m), 3.40 - 3.46 (iy2H. m). 3.81 (iy2H, d, J=3Hz), 3.83 (1/2H. d. 
55 J=5Hz). 4.16 - 4.26 (1 H. m), 7.09 (I^H. d, J=7Hz), 7.43 (iy2H, d, J=7Hz) 
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Reference Example 14 



Synthesis of (2RS, 3S)-N-cyclopentyl-3-amino-2-hydroxybutanamicle 



5 {0082] 



O Me 




15 



[0083] The same reaction procedure as in Reference Example 12 was repeated except that (S)-2-[N-(2-methyl-2- 
propylQxycartx)nyl)amino]hexanol used in Reference Example 12 was replaced by 14.33g of (S)-2-[N-(2-methyl-2-pro- 
pyloxycarbonyl) amino]propanol, whereby 6.95g of the captioned (2RS, 3S)-N-cyclopentyl-3-amino-2-hydroxybutana- 
mide was obtained In a yield of 45%. 



1H-NMR (CDCI3, 6) : 1.05 (3/2H, d, J =7Hz). 1.15 (3/2H. d. J = 7Hz), 1.35 - 1.50 (2H, m), 1.55 - 1.76 (4H. m), 1.90 - 
2.10 (2H. m). 3.31 - 3.41 (1/2H. m). 3.48 - 3.52 (1/2H, m), 3.74 (1/2H. d. J=3Hz). 3.87 (1/2H, d. 
J»5Hz). 4.13 - 4.29 (1H, m), 7.18 (1/2H, d. J=8Hz). 7.25 (I^H. d. J=8Hz) 

25 Reference Example 15 

Synthesis of (2RS, 3S)-N'Cyclopentyl-3-amino-2-hydoxy-4-methylpentanamide 



40 [0065] The same reaction procedure as in Reference Example 1 1 was repeated except that (S)-2-[N-(2-methyl-2- 
prcpyloxycartx)nyl)amino] hexanal used in Reference Example 1 1 was replaced by 20. 13 g of (S)-2-[N-(2-methyl-2- 
propyloxycartx)nyl) amino]-4-methylbutanal, whereby 4.71 g of the captioned (2RS, 3S)-N-cyclopentyl-3-amino-2- 
hydQxy-4-m6thylpentanamide was obtained in a yield of 22%. 

45 1 H-NMR (CDCI3, 6) : 0.87 (3H, d. J =7Hz). 0.94 (3H. d. J=7Hz), 1 .30 - 2.10 (7H, m), 2.12 - 2.28 (I^H, m). 2.60 - 2.67 
(1/2H. m). 3,09 (1H, dd. J=7Hz. 2Hz). 3,70 (1/2H. d. J=8Hz), 3.91 (1H. d. J=2Hz), 4.15 - 4.28 
(3/2H. m). 6.87 (I^H. br-s). 8.37 (iy2H. br-s) 



[0084] 



30 



35 




SO 



55 
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Reference Exanple 16 

Synthesis of (2RS, 3S)-3-amino-2-hydroxyheptanamide 
[0086] 




[0087] The same reaction procedure as in Reference Example 1 1 was repeated except that (S)-2-[N-(2-methyl-2- 
propyloxycartx)nyl}amino]hexanal used in Reference Example 1 1 was replaced by 27.4g of (S)-2-[N-(2-phenytmethox- 
ycarbonyQamino] hexanal. whereby 27.7g of (2RS, 3S)-[3-(N-phenytmehoxycail3onyOamino]-2-hydro)^eptanenitrile 
was obtained. 

[0088] Subsequently, 20.1 g (72.9mmol) of the (2RS, 3S)-[3-(N-phenylmethoxycarbony)amino]-2-hydrQxyheptanen- 
itrile was dissolved in mixted solvent containing of dimethylsulfoxide and ethanol and then 73.6ml of aqueous solution 
of IN-sodium hydroxide and 15ml of aqueous solution of 30% hydrogen peroxide were successively added dropwise 
under an ice-cooled condition and stirred for one hour. The reaction solution was put away to ethyl acetate and washed 
successively with 1 N hyrochloric acid, saturated sodium haydrogen carbonate and saturated brine, and then was dried 
over anhydrous sodium sulfate and the residue was distilled away under reduced pressure. Thus obtained crystals were 
washed with mixed solvent cotaining ether-hexane, whereby 17.57g of (2RS. 3S)-[3-(N-phenyimethoxycarbo- 
nyl)amino]-2-hydroxyheptanamide was obtained. 

[0089] Further, 17.6g (59.7mmol) of the (2RS, 3S)-[3-(N-phenylmethoxycartx)nyl)amino]-2-hydroxyheptanamide 
was dissolved in methanol and was stined at 40°C lor two days under air current of hydrogen with addition of 1 .7g of 
10% palladium-activated cart>on. 1 0% palladium-activated carbon was removed by the sellite filteration and the filtrate 
was concentrated under reduced pressure, whereby 7.82g of the captioned (2RS, 3S)-3-amino-2-hydrQxyheptanamide 
was obtained in a yield of 67%. 

1H-NMR (CDCI3, 6) : 0.91 {3H. t. J=5Hz), 1.10 - 1.82 {6H, m), 2.96 - 3.08 (1H, m), 3.87 (1H, d, J=6Hz), 5.62 (1H, br- 
s). 7.50 (1H, br-s) 

Reference Example 17 

Synthesis of (2RS. 3S)-2-hydroxy-3-[N-[1-[N-(morpholine-4-carbonyl)amino] cyclohexanecartx>nyl]aminolheptanoic 
acid 

[0090] 



H OH O II H OH 

>r°Y'^>^COOH ^ f^N^N^'^r^COOH 

' O \ O^ H O \ 
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[0091] To 13.1 g (SOmmol) of (2RS. 3S)-2-hydroxy-3-[N-(2-methyl-2-propyloxycarbonyl)amino]heptanoic acid syn- 
thesized in accordance with the method described in Reference Exeunple 1 1 and 100ml of suspension of dimethylfdr- 
mamide of 6.3g (75mmol) of sodium hydrogen carbonate. 20ml of dimethytformamide solution of 9.4g (55mmol) of 
benzyl bromide was addred and stirred at the room temperature for 18 hours. The reaction solution was added with 

5 ethyl acetate and washed with water twice and washed with saturated brine once. The resultant organic extracted layer 
was dried over anhyrous sodium sulfate and then the solvent was distilled away under reduced pressure, whereby the 
crude product of phenylmethyl (2RS. 3S)-2-hydrQxy-3-[N-(2-methyl-2-propyloxycarbonyl) amino]heptanoate was 
obtained. To the obtained phenylmethyl (2RS. 3S)-2-hydroxy-3-[N-(2-methyl-2-propyloxycarbonyl)amino]heptanoate, 
100ml of 4N hydrogen chloride-ethyl acetate were added and was left alone at room temperature for one hour and 

10 thereafter the reaction solution was concentrated under reduced pressure. The residue was dissolved in water and 
washed with diethyl ether twice and the water layer was made basic with addition of sodium carbonate and was 
extracted with ethyl acetate three times. The organic layer was washed with saturated brine and dried over anhydrous 
sodium sulfate and, the solvent was distilled away from the reaction mixture under reduced pressure, whereby 9.3g of 
phenylmethyl (2RS. 3S)-3-amino-2-hydroxyheptanoate was obtained. 

15 [0092] Subsequently, under ice-cooled condition, to 9.3g (37mmol) of phenylmethyl (2RS, 3S)-3-amino-2-hydroxy- 
heptanoate , 9.5g (37mmol) of 1-[N-(morpholine-4-carbonyl) aminojcyclohexanecarboxylic acid synthesized in Refer- 
ence Example 5 and 6.0g (45mmol) of 1-hydroxybenzotriazole in 100ml of dichloromethane, 8.5g (45mmol) of 1-ethyl- 
3-(3-dimethylaminopropyl)carbodiimide hydrochloride was added and then was stirred at the room temperature for 18 
hours. The reaction solution was concentrated under reduced pressure. TTie residue was washed successively with 

20 water, aqueous solution of 10% of potassium hydrogensulfate, aqueous solution of saturated sodium hydrogen-cart>on- 
ate and saturated brine in addition of ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and the 
solvent was distilled away from the reaction mixture under reduced pressure. The residue was purified by the silicagel 
column chromatography, whereby 16.8g of phenylmethyl (2RS. 3S)-2-hydroxy-3-[N-[1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarbonyl]amino] heptanoate was obtained. 

25 [0093] Futher, to methanol 100ml solution of 16.8g (34mmoO of the above phenylmethyl (2RS, 3S)-2-hydroxy-3-[N- 
[1-[N-(morpholine-4-cartx)nyl)amino] cyclohexanecarbonyl]aminolheptanoate, 1.5g of 10% palladium cartxjn was 
added under haydrogen atmosphere and was stined at the room temperature for two hours. After insoluble components 
of the reaction solution were removed by filtration, the filtrate was concerrtrated under reduced pressure, whereby 1 3.6g 
of the captioned (2RS. 3S)-2-hydroxy-3-[N-[1-[N-(morphotine-4-cart)onyi)amino] cydohexanecarbonyljaminojhepta- 

30 noic add was obtained in a yield of 68%. 

1H-NMR (CDCI3, 5) : 0.90 (3H, t, J=7Hz), 1 .16 - 1 .43 (8H. m). 1.51 - 2.19 (8H, m), 3.33 - 3.45 (4H, m), 3.64 - 3.74 (4H, 
m), 4.1 1 - 4.29 (1 H. m). 4.30 - 4.40 (1H, m). 4.88 {1/2H, br-s). 5.07 (1/2H, br-s). 6.65 {^/2H, d. 
J=7Hz), 7.31 (iy2H.d,J=7Hz) 

35 

Reference Exanple 18 

Synthesis of methyl (2RS, 3S)-3-amino-2-hydroxyheptanoate 
40 [0094] 



OH 

45 ^1 If . "COOH "^'^y^COOMe 




so 



[0095] The same reaction procedure for synthesizing of phenylmethyl (2RS, 3S)-3-amino-2-hydroxyheptanoate as 
in Reference Example 17 was repeated except that benzyl bromide used in Reference Example 17 was replaced by 
55 579mg of methyl iodide, whereby 683mg of the captioned methyl (2RS. 3S)-3-amino-2-hydroxyheptanoate was 
obtained in a yield of 91%. 

1H-NMR (CDCI3. 5) : 0.85 - 0.96 (3H. m). 1.24 - 1.50 (6H. m). 3.01 - 3.09 (1H. m), 3.80 (3/2H, s). 3.81 (3/2H. s), 4.09 
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(1/2K d. J=2Hz). 4.17 (iy2H, d. J=4Hz) 



Reference Example 19 



Synthesis of 1'[N-(phenylsulfbnyl)amino]cyclohexanecarboxylic acid 



[0096] 



HgN COOEt 
• HCI 





5n COOH 




H 



[0097] The same reaction procedure as in Reference Example 5 was repeated except that 4-morpholinecarbonyl 
chloride used in Reference Example 5 was replaced by 3.52g of benzenesuifbnyl chloride, whereby 3.04g of the cap- 
tioned 1-[N-(phenylsulfonyQamino]cyclohexanecarbQxylic acid was obtained In a yield of 54%. 



1H-NMR (CDCI3, 5) : 1.09 ■ 1.49 (6H, m). 1.81 - 1.96 (4H, m), 4.97 (1H. s), 7.46 - 7.61 (3H. m). 7.90 (2H. dd. J=8Hz. 
2Hz) 



Synthesis of N-[(S)-1 .2-diQxo-1 -N-(2-methyl-2-propyl)amino-3-heptyQ-1 -[N-(nriorpholine-4-carbonyl)amino]cycloh6x- 
anecarboxamide 



[0099] 0.26g (1.26mnx)l) of 1-[N-(morpholine-4-carbonyf)amino]cyclohexanecarboxylic acid (1.26mmol), 0.27g 
(1 .26mmol) of (2RS, 3S)-N-(2-methyl-2-propyl)-3-amlno-2-hydroxyheptanamide and 0.24g (1 .Smmol) of 1 -hydroxyben- 
zotriazole were dissolved in 15 ml of anhydrous methylen chloride and then, under air current of nitrogen. 0.29g 
(1 .Smmol) of 1 •ethyl-3-(3-dimethylaminopropyl)cartxxjiimide was added thereto at 0°C. Thereafter, the reaction solution 
was warmed to the room temperature and stirred overnight. The reaction solution was concentrated under reduced con- 
dition. The residue thus obtained was dissolved in 1 00ml of etiiyt acetate and washed successively with water, aqueous 
solution of 10% potassium hydrogensulfate, aqueous solution of saturated sodium hydrogencarbonte and saturated 
brine. After drying over anhydrous magnesium sulfate, the reaction mixture was concentrated under reduced pressure. 
The residue was separated out with the silicagel column chromatography, whereby 0.35g of N-[(2RS. 3S)-2-hydroxy-1 - 
[N-(2-methyl-2-propyl)amino]- 1 -oxo-3-heptyl]-1 -[N-(morpholine'4-cart>onyl)amino]cyclohexanecarbQxamide was 



1H-NMR (CDCI3. 6) : 0.86 - 0.89 (3H, m), 1.24 - 1.31 (6H, m). 1.35 (9H. s). 1.50 - 2.1 1 (10H. m), 3.31 - 3.41 (4H, m), 
3.69 - 3.71 (4H, m). 3.92 - 3.99 (1H. m), 4.09 - 4.16 (1H. m), 4.67 {1/2H, s). 4.79 (1/2H. s), 5.12 



Example 1 



[0098] 





obtained. 
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(1/2H. d, J=6Hz). 5.27 (iy2H. s). 6.67 (1/2H. s), 6.82 (1H. s). 7.16 (1>2H. d. J=7Hz) 

[0100] Subsequently, to 0.35g (0.78mmoO of N-[(2RS, 3S)-2-hydroxy-1 -[N-(2-methyl-2i^ropyl)amino]-^oxo-3-hep- 
tyl]-1-[N-(morpholine-4- carbonyl)amino]cyclohexane carboxamide. 5ml of anhydrous dimethylsulfoxide, 0.47g 
(4.68ninfK>l) of triethylandine and 5nfil of anhydrous methylene chloride were added arid then, under nitrogen air cunrent, 
3ml of anhydrous dimethylsulfoxide (3ml) solution of 0.75g (4.6mmol} of pyridine suifurtrloxide complex salt was added 
dropwise thereto at 0*'C. After completion of dropping, the reaction solution was warmed to the room temperature and 
stin-ed. 2 hours later, the reaction solution was extracted with ethyl acetate with addition of iced-water. The organic layer 
was washed successively with aqueous solution of 1 0% citric acid, aqueous solution of saturated sodium hydrogen car- 
bonate and saturated brine and dried over anhydrous sodium sulfate and then was concentrated under reduced pres- 
sure. The residue thus obtained was stirred witii addition of ether. 3 hours later, the crystals were separated from the 
reaction mixture by filtration, whereby 0.17g of the captioned N-[(S)-1,2-dioxo-1-N-(2-methyl-2-propyl)amino-3-heptyQ- 
1-[N-(morpholine-4-carbonyl)amino]cyclohexanecart>oxamide was obtained in a yield of 29%. 



1H-NMR(CDCl3,6); 



IR(v, KBr.cm-^): 
Rf values : 



Used TLC plates : 
Used Developing Solvent: 
Rf : 



0.88 (3H, t, J=7Hz), 1.26- 1.42 (15H, m). 1.61 - 1.65 (5H, m). 1.86 - 2.13 (5H, m), 3.39 (4H. 
t. J=5Hz), 3.72 (4H, t, J=5Hz), 4.45 (1H, s), 5.18 (1H, ddd, J=4Hz. 7Hz. 9Hz). 6.73 (1H, s), 
7.88 (1H, d. J=7Hz) 
3328. 2931, 1662, 1641, 1517 

An analysis of the thin-Iyer chromatography was made under the condition mentioned 
below: Furtiier. Rf value described in the following Examples was measured under tiie 
same condition. 

HPTLC plates RP-18F254s of Merck Company. 

Acetonitrile : Water = 7:3 

0.52 



Example 2 

Syntiiesis of N-[(S)-1 -(N-cyclopentylamino)-1 ,2-dioxo-3-heptyl]-1 -[N-(nrK)rpholine-4-carbonyl)amino]cyclohexanecar- 
boxamlde 



[0101] 



OH H 



[0102] The same procedure as in Example 1 was repeated except that (2RS, 3S)-N-( 2-methyl-2-propyl)-3-amino- 

2- hydroxyheptanamide used in Example 1 was replaced by 0.45g of (2RS, 3S)-N-cyclopentyl-3-amino-2-hyroxyheptan- 
amide synthesized in Reference Example 12, whereby 0.54g of the captioned N-[(S)-1-(N-cyclopentylamino)-1,2<lioxo- 

3- heptyl]-1-[N-(morphollne-4-carbonyl)amino] cydohexanecartxixamide was obtained in a yield of 58%. 

1 H-NMR (CDCI3. 8) : 0.88 {3H. t, J=7Hz), 1 .20 - 1 .55 {9H, m), 1 .55 - 1 .80 (8H. m). 1 .80 - 2.08 (5H. m), 2.08 - 2.18 (2H, 
m), 3.39 (4H, t, J=5Hz), 3.72 (4H, t, J=5Hz), 4.10 - 4.21 (1H, m), 4.46 (1H, s). 5.15 • 5.25 (1H, 
m). 6.81 (1H, d. J=7Hz), 7.92(1 H. d, J=7Hz) 

IR (v. KBr, cm"^) : 3340, 2864, 1840, 1812. 1364 

Rf : 0.56 
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Example 3 

Synthesis of N-[(S)-1 -(N-cyclopentylanino)-1 ,2<liQxo-3-heptyq-1 -[N-(phenylmethoxycarbonylamino)amino]cy^^ 
anecarboxamide 

[0103] 




[0104] The same procedure as in Reference Example 2 was repeated except that 1-[N-(morphline-4-carbo- 
ny1)amino]cyclohexanecarboxylic acid used in Reference Example 2 was replaced by 555 mg of 1-[N-(phenylmethoxy- 
cartx)nyl)amino] cyclohexanecarboxylic acid . whereby 721mg of the captioned N-[(S)-1-(N-cyclopentylamino)-1,2- 
dioxo-3-heptyq-1-[N-(phenylmethoxycarbonylamino)amino] cyclohexanecarboxamide was obtained in a yield of 74%. 

1H-NMR (CDCI3, 6) : 0,87 (3H, t, J=7 Hz), 1.22 - 1.51 (9H. m). 1.52 - 1.76 (9H, m). 1.82 - 2.10 (6H, m). 4.10 - 4.22 

(1 H, m). 4.92 (1 H. s). 5.1 1 (2H, s), 5. 16 - 5.24 (1 H, m), 6.79 (1 H. br-s), 7.23 - 7.42 (6H, m) 
IR (v. KBr. cm-^) : 3344. 1648 
Rf : 0.26 

Example 4 

Synthesis of N-[(S)-1 •(N-cyclopentylamino)-1 ,2-dioxo-3-heptyl]-1 -[N-(3,4-methylenediQxypheny{carbo- 
nyl)amino]cyclohexanecarboxamlde 

[0105] 




[0106] The same reaction procedure as in Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarbQxyllc acid used in ExampI 2 was replaced by 583mg of 1 -[N-3. 4-methylenedioxyphenylcar- 
bonyQamino] cyclohexane carboxylic acid shown in Reference Example 4, whereby 489mg of the captioned N-[(S)-1- 
(NH:yclopentytamino)-1,2<}ioxo-3-heptyl]-1-(N<3,4-methylenedioxyphenylcartx>nyl)amino]c^^ 
was obtained in a yield of 49%. 

1H-NMR{CDCl3.6) : 0.87 (3H. t. J=7Hz), 1 .23 - 1 .54 (9H, m). 1.56 - 1.74 {9H. m). 1.92 -2.05 (4H. m). 2.21 -2.30 (2H. 

m). 4.08 - 4. 1 7 (1 H, m). 5.18 - 5.24 {1H, m). 5.95 (1 H, s), 6.04 (2H, s). 6.79 (1 H. d. J=8Hz). 6.85 
(1H, d, J=8H2). 7.26 (1H. d. J=2H2), 7.31 (1H, dd. J=8Hz. 2Hz). 7.82 (1H. d, J=7Hz) 

IR(v,KBr.cm-i): 3332,1652 
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Rf : 0.38 
Example 5 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 ,2-dioxo-3-heptyl]-1 -[N-[(4-methoxycartx)nyl)piperazine-1 -carbo- 
nyl]amino]Gyclohexanecarboxamide 

[0107] 



OH H 




[0108] The same reaction procedure as in Example 1 was repeated except that the 1-[N*(morpholine-4-carbo- 
nyl)amino]cyclohexanecartx>xyllc add used in Example 1 was replaced by 244mg of 1 -[N-[4-(methoxycarbonyQpipera- 
zine-1-carbonyl]amino] cyciohexanecarboxylic add synthesized In Reference Example 9. whereby 168mg of the 
captioned N-[(S)-1 -(N-cydopentylamlno)-1 .2-dioxo-3-heptyll-1 -[N-[(4-methoxycarbonyl)piperazine-1 -carbo- 

nyl]amino]cydohexanecarboxamide was obtained in a yield of 32%. 

1H-NMR (CDCI3, S) : 0.88 (3H, t. J=7Hz). 1.20- 1 .52 (8H. m), 1.52-1.80 (10H. m), 1.80 - 2.10 (6H. m), 3.30 - 3.45 
(4H. m), 3.53 (4H. br-s), 3.73 (3H, s), 4.10 - 4.20 (IK m). 4.49 (1H, s). 5.16 -5.20 (1H. m). 6.81 
(1H, d, J=8Hz). 7.86 (1H, d. J=7Hz) 

IB (v . KBr. cm-^) : 3684. 3300. 1656. 1374 

Rf : 0.55 



Example 6 



Synthesis of N-[(S)-1 -(N-cyclopentylamlno)-1 .2^ioxo-3-heptyO-1 -[N-[(4-acelyl)piperazine-1 -carbonyl]amino]cyclohex- 
anecartx>xamide 



[0109] 



OH H 




H 9 H 



[0110] The same reaction procedure as in Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
ny1)amino]cyclohexanecarboxylic acid used in Example 2 was replaced by 0. 32 g of a 1-[N-(4-acetylpiperazine-1-car- 
bonyl)amino] cydohexanecarboxylic add synthesized in Reference Example 10. whereby 0. 26 g of the captioned N- 
[(S)-1 -(N-cyclopentylamino)-l .2-dioxo-3-heptyl]-1 -[N-[(4-acetyt)piperazine-1 -carbonyl]amino]cycloh6xanecarbQxam- 
ide was obtained in a yield of 50%. 

1H-NMR (CDCI3, 5) : 0.87 (3H, t. J=7Hz). 1.20 - 2.10 (24H, m). 2.12 (3H. s). 3.35 - 3.45 (2H. m), 3.45 - 3.60 (4H. m). 
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3.62 - 3.72 (2H. m), 4.10 - 4.20 (1H. m). 4.50 (1H. s), 5.15 - 5.21 (1H. m), 6.81 (1H. d, J=7Hz). 
7.78 (1H. d, J=7Hz) 
Rf : 0.63 

5 Example 7 

Synthesis of N-[(S)-1 -{N-cyclopentylamino)-1 .2-dioxo-5-(metfiylthio)-3-pentyl]-1 -[N-[(4-melhQxycarbonyl)pipera2ine-1 - 
carbonyqamino] cyclohexanecaitx)xamide 

10 [0111] 



15 



20 



ohh oIJhOh 

t O ^ MeO^N^ " O ^ O k/ 



O ^ 



25 [01 1 2] The same reaction procedure as in the Example 5 was repeated except that the (2RS, 3S]-N-cyclopentyl-3- 
amino'2-hydroxyheptanamide used in Example 5 was replaced by 384 mg of the (2RS. 3S)-N-cyclopentyl'3-amino>2- 
hydroxy-5-(m6thylthio)pentanamide synthesized in Reference Example 13, whereby 166mg of the captioned N-[(S)'1- 
(N-cyclopentylamino)-1 ,2-dioxo-5-(methylthio)-3-pentyll-1 -[N-((4-methoxycarbonyl)piperazine-1 -carbo- 
nyl]amino]cyclohexanecarboxamide was obtained in a yield of 21%. 

30 

1H-NMR (CDCI3. 8) : 1.25 ■ 1.50 (6H. m), 1.55 - 1.78 (6H. m), 1.84 - 2.18 (7H, m), 2.04 (3H. s), 2.30 - 2.42 (1H, m), 
2.50 - 2.60 (2H, m), 3.32 - 3.42 (4H. m). 3.53 (4H. br-s), 3.73 (3H. s), 4.10 - 4.21 (1H. m), 4.50 
(1 H, s). 5.20 - 5.28 (1 H. m). 6.80 (1H. d. J=8Hz). 7.93 (1H. d, J«7Hz) 

IR (v. KBr, cm-i) : 3356. 2332, 1870. 1472, 1374 
35 Rf : 0.60 

Example 8 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 .2-dioxo-5-(methylthio)-3-pentyl]-1 •[N-(morpholine-4-carbonyl) 
40 aminolcyclohexanecarboxamide 

[0113] 



45 



SO 



55 



OH H O [J H O H 

^ o k/ n o ^ o k/ 



[0114] The same reaction procedure as in Example 2 was repeated except that the (2RS, 3S)-N-cyclopentyl-3- 
amino-2-hydroxypentanamide used in Example 2 was replaced by 370 mg of (2RS, 3S]-N-cyclopentyl-3-amino- 
hydorxy-5-(methylthio) pentanamide synthesized in Reference Example 13, whereby 360mg of the captioned N-[(S)-1 - 
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(N-cyclopentylamjno)-l .2-dloxo-5-(melhylthio)-3-pentyO-1 -[N-(morpholine-4-carbonyl) amino]cyclohexanecarboxam- 
ide was obtained in a yield of 50%. 

1H-NMR (CDCI3. 6) : 1.25 - 1.55 (6H. m), 1.55 - 1.82 (6H. m), 1.82 - 2.20 (7H, m). 2.05 (3H, s), 2.31 - 2.42 (IH, m). 
5 2.52 - 2.61 (2H. m). 3.39 (4H, t. J=5Hz). 3.72 (4H. t. J=5H2). 4.10-4.22 (IH. m). 4.52 (IH. s). 

5.20 - 5.28 (IH. m). 6.81 (IH. d. J=8Hz), 7.97 (IH.d, J=7Hz) 
IR (v, KBr. cm'^) : 3728. 2332. 1730, 1338. 1224 
Rf : 0.67 

10 Example 9 

Synthesis of N-[(S)-1-(N-cyclopentylaniino)-1,2-dioxo-5-nriethylthio-3-pertyl]-1-[N-te^ 
nyl)amino]cyclohexanecarboxamide 

15 [0115] 



20 



25 




30 [01 1 6] The same reaction procedure as in Exanple 7 was repeated except that the 1 '[N-[4-(methQxycarbonyl)pip- 
erazine-1 -carkx)nyllamino]cyclohexanecartX)xylic acid used in Example 7 was replaced by 832mg of 1 - [N-(phenylmeth- 
oxycarbonyl)amino] cydohexanecarboxlic add synthesized in Reference Example 1 , whereby 200mg of the captioned 
N-[(S)-1-(NK:ydopentylamino)-1.2<lioxo-5-methylthio-3-pentyq-1-[N-(phenytmethOKyra 
boxamide was obtained in a yield of 29%. 

35 

1H-NMR(CDCl3.8): 1.31 - 1.48 (5H, m), 1.61 - 1.72 (7H, m). 1.86 ■ 2.10 (10H. m). 2.30- 2.41 (IH, m). 2.51 (2H, s). 

4.12 - 4.19 (IH. m), 496 (IH.s). 5.11 (2H. s). 5.24 (1H. d. J=5Hz). 6.78 (IH, d, J=6Hz). 7.33 - 
7.45 (6H, m) 
JR (v, KBr. cm"^) : 3326, 1693. 1660, 1517 
40 Rf : 0.36 
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Example 10 

Synthesis of N-[(S)-1-(N-cycIopentylamino)-1,2<liQXO-5-methylthio-3-pentyq-^ 4-methylenediQxyphenytcarbo- 
nyl)amino]cyclohexanecart>oxamide 

[0117] 




[0118] TTie same reaction procedure as in Example 4 was repeated except that the (2RS. 3S)-N-cyclopentyl-3- 
amlno-2-hydroxyheptanamide used in Example 4 was replaced by 246 mg of (2RS, 3S)-N-cyclopentyl-3-amino-2- 
hydoroxy-5-(methyithlo) pentanamide synthesized in Reference Example 13, whereby 1 18mg of the captioned N-[(S)- 
1 -(N-cyciopentylamlno)-1 .2-dioxo-5-m6thylthio-3-pentyl]-1 -[N-(3,4-metftylenediQxyphenylcart)onyl)amlno]cycloh6x- 
anecarboxamide was obtained in a yield of 23%. 

1H-NMR {CDCI3. 8) : 1.31 - 1.76 (12K m), 1.91 -2.17 (5H. m), 2.03 (3H, s), 2.20 - 2.41 (3H, m), 2.56 (2H, t, J=7Hz), 
4.09 - 4.19 (1 H. m). 5.24 - 5.31 (1H. m), 5.99 (1 H. s). 6.05 (2H. s), 6.79 (1 H, d, J=7Hz), 6.85 (1 H. 
d, J=8Hz). 7.26 (1H, d. J=2Hz). 7.31 (1H, dd, J=8Hz. 2Hz), 7.90 (1H, d, J=7Hz) 

IR (v. KBr. cm'^) : 3320.1660 

Rf : 0.49 

Example 11 

Synthesis of N-[(S)-1 -[N-(cyclopentyl)amino]-1 .2-dioxo-5-methylthio-3-pentyl]'1 -(N-(phenyloxycarbo- 
nyi)amino]cyclohexanecart>oxamide 

[0119] 




[0120] The same reaction procedure as in Example 7 was repeated except that the 1 •[N-[4-(methoxycarbony1)pip- 
erazine-1-carbonyl]amino]cyclohexane carboxytic add used in Example 7 was replaced by 263mg of 1-[N-(phenyloxy- 
cart3onyl)am}no] cyclohexanecartx>xytic acid synthesized in Reference Example 2, whereby 160mg of the captioned N- 
[(S)-1- [N-(cydopentyl)amino]-1,2Kiioxo-5-methylthio-3-pentyl]-1-[N-(phenyloxycarbonyOamino]cyclohexanecar^ 
mide was obtained in a yield of 34%. 

1H-NMR (CDCI3, 6) : 1.34 - 1.70 (12H. m). 1.89- 2.16 (10H. m). 2.35 - 2.39 (1H, m). 2.53 (2H. t. J=7Hz), 4.12 - 4.17 
(1H, m). 5.24 - 5.27 (2H. m). 6.79 (1H. d, J=8H2), 7.14 - 7.22 (3H. m). 7.34 - 7.38 (2H, m). 7.53 
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(1H, d. J=6Hz) 

IR (v. KBr. cm"^) : 3305. 2937. 1727. 1658. 1530, 1490, 1454, 1251, 1201, 1162 
Rf : 0.38 



Example 12 



Synthesis of N-[ (S)-1 -(N-cyclopentylamino)-1 .2-diQxo-5-methylthio-3-pentyl]-1 -[N-(2-methylpropylaxycait>o- 
ny1)amino]cyclohexanecarboxamide 



[0122] The same reaction procedure as in Example 10 was repeated except that the 1 -[N-(3, 4-methylenedioxyphe- 
nylcart>onyl)amino]cyclohexanecart}oxytic add used in Example 10 was replaced by 243 mg of 1'[N-(2-methylpropy- 
loxycarbonyl)amino] cyclohexanecarboxylic add synthesized in Reference Example 3, whereby 133 mg of the 
captioned N-[ (S)-1 -(N<yclopentylamino)-1 .2-dioxo-5-methylthiO'3-pentyl]-1 -{N-(2-m6thylpropylQxycarbo- 
nyl)amino]cyclohexanecart»>xamide was obtained in a yield of 28%. 

1H-NMR (CDCI3, 8) : 0.93 (6H. d. J=7Hz). 1.13-1.51 (5H, m), 1.55 - 1.76 (7H. m). 1.81-2.17 (8H, m), 2.05 (3H, s), 
2.31 • 2.42 (1H. m). 2.54 (2H, t, J=7Hz). 3.85 (2H. d. J=7Hz). 4.12 - 4.23 (IH, m). 4.85 (1H. s). 
5.23 - 5.30 (IH, m), 6.79 (IH. d, J=7Hz). 7.52 (IH. br-s) 

IR(v. KBr.cm"^): 3344.1658 

Rf : 0.31 



Synthesis of N-[(S)-1-(N-cyclopentylamino)-1 , 2<lioxo-3-butyl]-1-[N-(morpholine-4-caribonyl)amino]cyclohexanecar- 
boxamide 



[0124] The same reaction procedure as in Example 2 was repeated except tiiat the (2RS. 3S)-N-cyclopentyl-3- 
amino-2-hydroxyheptanamide used in Example 2 was replaced by 373 mg of (2RS, 3S)-N-cyclopentyl-3-amino-2- 
hydroxybutanamide synthesized in Reference Example 14. whereby 163 mg of the captioned N-[(S)-1-(N- 
cyclopentylamlno)-1. 2-diQxo-34xjtyl]-1-[N-(morpholine-4-cartx>nyl)amino] cyclohexanecart)oxamlde was obtained in a 
yield of 39%. 

1H-NMR (CDCI3. 6) : 1.14- 1.50 (3H, m). 1.44 (3H. d. J=7Hz), 1,45 - 1.80 (10H. m). 1.80 - 2.15 (5H, m), 3.33 - 3.42 



[0121] 




\ 



\ 



Example 13 



[0123] 
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(4H. m), 3.62 - 3.80 (4H, m), 4.07 - 4.23 (1H. m). 4.44 (1H, s). 5.16 - 5.27 (1H, m). 6.81 (1H. d, 

J=8Hz). 7.81 (1H.d. J=7Hz) 
IR (v, KBr, cm-^) : 3756. 3356, 2364, 1740. 1336 
Rf : 0.76 

Example 14 

Synthesis of N-[(S)-1 -(N-cycopentylamino)-l ,2<liQ3co-3-butyq-1 -[N-(3,4-methylenedioxycart)onyl)amino]cycloh6xane- 
cart)oxamide 

[0125] 




[0126] The same reaction procedure as in Example 4 was repeated except that the (2RS, 3S)-N-cyclopentyl-3- 
amino-2-hydroxyheptanamldo used In Example 4 was replaced by 373 mg of (2RS. 3S)-N-cyclopentyl-3-amino-2- 
hydroxybutanamide synthesized in Reference Example 14, whereby 97mg of the captioned N-[(S)-1-(N-cyco- 
pentylamino)-1,2-dioxo-3-butyl]-1-[N-(3. 4-methylenedioxycarbonyl)amino] cyclohexanecarboxamide was obtained in a 
yield of 21%. 

1H-NMR (CDCI3. 8) : 1.24 ' 1.52 (4H, m). 1.45 (3H, d, J=7Hz), 1.53 - 1.78 (8H. m), 1.90 - 2.05 (4H, m), 2.20 - 2.30 
(2H. m). 4.09 - 4.20 (1 H. m). 5.20 - 5.30 (1 H. m). 5.94 (1 H. s). 6.05 (2H. s). 6.79 (1 H. d. J=8Hz). 
6.85 (IH. d. J=8Hz), 7.28 (1H, d. J=2Hz), 7.31 (1H, dd. J=8Hz, 2Hz), 7.76 (1H, d, J=7Hz) 

IR (v, KBr. cm-l) : 3756. 3076, 2356, 1730, 1358 

Rf : 0.60 

Example 15 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 .2-dioxo-4Hmethyl-3-pentyl]-1 -[N-{morpholine-4-carbo- 
nyt)amlnolcyclohexanecarboxamide 

[0127] 



OH H 



IT) 




[0128] The same reaction procedure as in Example 1 was repeated except that the (2RS, 3S)-N-(2-metyl-2-propyl)- 
3-amino-2-hydroxyheptanamide used in Example 1 was replaced by 268mg of (2RS, 3S)-N-cyclopentyl-3-amino-2- 
hydroxy-4-methylpentanamide synthesized in Reference Example 15. whereby 253mg of the captioned N-[(S)-1-(N- 
cyclopentylamino)-1 .2<liQxo-4-m6thyl-3*pentyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was 

obtained in a yield of 56%. 

1H-NMR (CDCI3. 6) : 0.84 {3H. d. J=7Hz). 1.01 (3H, d, J=7Hz), 1.28 - 1.50 (5H. m), 1.55 ■ 1.76 (7H, m). 1.86 - 2.18 
(6H, m), 2.35 - 2.48 (IH, m), 3.39 (4H, t. J=5Hz). 3.72 (5H. t. J»5Hz). 4.10 - 4.22 (IH, m). 4.45 
(IH. s), 5.15 (IH. dd. J=8Hz. 8Hz), 6.82 (IH. d. J=:8Hz), 8.03 (IH, d, J=8Hz) 
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IR (v, KBr, cm-i) : 3808. 2860, 1730. 1454. 1394. 1338, 1300 
Rf: 0.56 

Example 16 

Synthesis of N-[(S)-1-(N-cyclopentylamino)-1,2Kjioxo-4-mettiyl-3-perityq-1-[N-(3. 4-methylenedioxyphenylcarbo- 
nyl)amino]cyclohexanecaft)oxamide 

[01291 




[0130] The same reaction procedure as in Example 4 was repeated except that the (2RS, 3S)-N-cyclopentyl-3- 
amino-2-hydroxyheptaneamide used in Example 4 was replaced by 268mg of (2RS, 3S)-N-cyclopentyl-3-amino-2- 
hydroxy-4-methylpentanamide synthesized by Reference Example 15. whereby 82mg of the captioned N-[(S)-1-(N- 
cyclopentylamino)-1.2<llQxo-4-methyl-3i3erTtyq-1-(N-(3,4-methylenedioxyphenylc^^ 
mide was obtained in a yield of 1 7%. 

1H-NMR (CDCI3, S) : 0.83 (3H, d. J=7Hz), 1.01 (3H. d, J=7Hz), 1.30 - 1.52 (5H, m), 1.52 - 1.77 (7H, m), 1.90 - 2.05 
(4H. m), 2.22 - 2.31 (2H, m). 2.38 - 2.48 (1H. m). 4.07 - 4.16 (1H, m). 5.18 (1H, dd. J=8Hz. 8Hz). 
5.94 (1H, s). 6.05 (2H, s), 6.80 (1H, d. J=8Hz). 6.86 (1H. d, J=8Hz). 7.27 (1H. d. J=8Hz). 7.31 
(1H. dd, J=8Hz. 2Hz). 7.92 (1H, d, J=8Hz) 

IR (v. KBr, cm">) : 3404, 2872. 2248. 1726. 1608. 1392. 1360 

Rf : 0.37 

Example 17 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 ,2-diaxo-4-methyl-3-pentyI]-1 -[N-[(4-methoxyGarbonyl)piperazine-1 -carb- 
onyqamino]cycloh6xanecarbOKamlde 

[0131] 



OH 



H 




[0132] The same reaction procedure as in Example 5 was repeated except that the (2RS. 3S)-N-cyclopentyl-3- 
amino-2-hydroxyheptanamide used in Example 5 was replaced by 268mg of (2RS, 3S)-N-cyclopentyl-3-amino- 2- 
hydroxy-4-methylpentanamlde synthesized In Reference Example 15. whereby 279mg of the captioned N-[(S)-1-(N- 
cyciopentylamino)-1 ,2-dioxo-4-methyl-3-perttyl]-1 -[N'[(4-methoxycart)onyl)piperazine-1 -carixDnylJaminolcydohexane- 
carboxamide was obtained in a yield of 55%. 

1H-NMR (CDCI3, 6) : 0.83 (3H. d. J=7Hz). 1.01 (3H. d, J=7Hz), 1.25 - 1.48 (5H. m) . 1.45 ■ 1.76 (7H. m), 1.87 - 2.20 
(6H. m). 2.34 - 2.45 (1H, m), 3.34 - 3.47 (4H, m), 3.53 (4H, br-s). 3.73 (3H. s), 4.10 - 4.20 (1H. 
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m), 4.46 (1H. s). 5.15 (1H. dd. J=8Hz, 8Hz). 6.81 (1H, d. J=8Hz), 7.96 (1H, d, J«8H2) 
IR (v. KBr, cm'i) : 3804. 3420. 2868. 1408. 1374, 1288. 1 192 
Rf : 0.53 

Example 18 

Synthesis of N-[(S)-1 -amino-1 .2<lioxo-4-methyl-3-heptyl]-1 -[N-(rnorphoiine-4-carbonyl)amino]cycloh6xane(»rboxam- 
ide 

[01331 



OH 



O \J H O 
" O v O 



[0134] The same reaction procedure as in Example 1 was repeated except that the (2RS, 3S)-N-(2-methyl-2-pro- 
pyO-3-amino-2-hydroxyheptanamide used in Example 1 was replaced by 0.77g of (2RS, 3S)-3-amino-2-hydrQxyheptan- 
amide synthesized in Reference Example 16, whereby 279mg of N-[(S)-1-amino-1,2-diQxo-4-methyl-3-heptyl]-1-[N- 
(morpholine-4-carbonyl)amino]cyclohexanecarbOKamide was obtained in a yield of 51 %. 

1 H-NMR (CDCI3. 6) : 0.88 (3H, t, J=7Hz), 1 .20 - 1 .45 (7H. m). 1 .57 - 1 .80 (4H, m). 1 .80 - 2.00 (3H, m). 2.02 - 2.1 8 (2H, 
m), 3.39 (4H. t. J=5Hz). 3.72 (4H. t J=5Hz). 4.49 (1H. s). 5.10 - 5.18 (1H. m). 5.54 (1H. s), 6.76 
(IH.s). 7.98(1 H, d. J=6Hz) 

IR (v, KBr. cm'^) : 3356. 2936. 1696. 1670. 1650, 1524. 1258 

Rf : 0.87 

Example19 

Synthesis of N-[(S)-1-amino-1.2<liQxo-3-heptyq-1-[N-(phenylmetQxycarbonyl)amino]cyclohexanTO^ 
[0135] 




[0136] The same reaction procedure as in Example 3 was repeated except that the (2RS, 3S)-N-cyclopentyt-3- 
amino-2-hydroxyheptanamide used in Example 3 was replaced by 0.64g of (2RS, 3S)-3-amino-2-hydroxyheptanamide 
synthesized in Reference Example 16. whereby 0.7g of N-[(S N-[(S)-1-amino-1.2-dloxo-3-heptyl]-1-[N-(phenylmetoxy- 
cart)onyl)amino]cyclohexanecarboxamide was olatained in a yield of 66%. 

1 H-NMR (CDCI3, 6) : 0.87 (3H. t. J=7Hz). 1.20-1.50 (7H, m), 1.50 ■ 1.70 (4H, m), 1 .80- 1.98 (3H, m). 1.98 - 2.12 (2H. 

m). 4.95 (1 H. s). 5.1 1 (2H, s), 5.1 1 - 5.22 (1 H. m), 5.45 (1 H, s). 6.71 (1 H. s). 7.20 - 7.45 (6H. m) 
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IR (v. KBr, cm"^) : 3448. 3304. 2936, 1722, 1678, 1530, 1248 
Rf : 0.57 

Example20 

Synthesis of N-[(S)-1 -amino-1 .2-dioxo-3-heptyq-1 -[N-(3.4-methylendicixypheriylcarbonyl)amino]cydohexanec^ 
mide 

[0137] 



15 




[0138] The same reaction procedure as in Example 4 was repeated except that the (2RS, 3S)-N-cyclopentyl-3- 
amino-2-hydroxyheptanamide used in Example 4 was replaced by 0.64g of (2RS, 3S)-3-amino-2-hydroxyheptanamide 
25 synthesized in Reference Example 16, whereby 0.7g of N-[(S)-1 -amino-1 .2-dlQxo-3-heptyl]-1 -[N-(3,4-methylendioxy- 
phenylcarbonyl)amlno)cycloh6xanecarboxamide was obtained in a yield of 45%. 

1H-NMR (CDCI3, 8) : 0.87 (3H, t, J=7H2), 1 .20 - 1 .55 (7H, m), 1 .60 - 1 .80 (4H, m), 1 .85 - 2.10 {3H, m). 2.18 - 2.35 (2H, 
m), 5.12 - 5.22 (1 H, m), 5.42 (1H. s), 5.96 (1H, s), 6.05 (2H. s), 6.72(1 H, s). 6.85 (1H, d, J=8Hz), 
30 7.27 (1 H. s), 7.30 (1 H. dd. J=8Hz, 2Hz). 7.89 (1 H, d, J=6Hz) 

IR (v. KBr, cm'^) : 3320. 2936. 1658. 1486, 1260. 1038 
Rf : 0.70 

Example21 

35 

Synthesis of N-[(S)-1 -amino-1 ,2-dioxo-3-heptyll-1-(phenyteulf6nylmethyl) cyclohexanecaiboxamide 
[0139] 



45 




[01 40] The same reaction procedure as in Example 1 8 was repeated except that the-1 •[N-(3.4-methytendioxyphe- 
nyIcartx)nyi)amlno]cyclohexanecarboxytic add used in Example 18 was replaced by 1.12g of 1-(phenylsulfbnylme- 
thyl)cyclohexanecart3oxytic acid synthesized in Reference Example 7, whereby 1.05g of N-[(S)-1 -amino-1, 2-dloxo-3- 
55 heptyl]-1 -(phenylsuHbnylmethyl)cycloh6xanecarboxamide was obtained in a yield of 62%. 

1H-NMR (CDCI3, 6) : 0.90 (3H. t. J=7Hz), 1.20 - 1.70 (10H. m), 1.70 - 1.95 (3H. m). 1.95 - 2.10 (3H, m), 3,47 (2H, s), 
5.15 - 5.25 (1H, m). 5.60 (1H, s), 6.80 (1H, s). 6.82 (1H. d. J»7Hz). 7.53 (2H, t, J» 8Hz). 7.62 
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(1 H. t. J=7Hz), 7.89 (2H. d, J=7Hz) 
IR (v, KBr, cm'i) : 3352. 2936. 1698, 1520. 1308, 1 150. 600 
Rf : 0.64 

Example 22 

Synthesis of N-[(S)-1 -amino-1 ,2-clioxo-3-heptyq-1 -[N-[(2-methyl-2-propyloxycartx)nyl)piperidine-4-carbo- 
nyl]amino]cyclohexanecarbQxamide 

[0141] 




[0142] The same reaction procedure as in Example 1 was repeated except that the 1-[N-(morphonne-4-carbo- 
nyt)amino]cyclohexanecart)oxyllc acid used in Example 1 was replaced by 1 .06g of 1 -[N-[1 -[(2-methy-2-propyloxycarb' 
onyl)piperidine-4-carbonyl]amino]cyclohexanecarboxylic acid, and (2RS, 3S)-N-(2-methyl-2-propyi)-3-amino-2- 
hydroxyheptanamlde used in Example 1 was replaced by 0.48g of (2RS, 3S)-3-aminO'2-hydroxyhep1anamide synthe- 
sized in Reference Example 16, whereby 0.73g of N-[(S)-1namino-1,2-diQxo-3-heptyl]-1-[N-[(2-methyl-2-propyloxycarb- 
onyl)piperidine-4-carbonyl]amino]cycloh^anecartK}xamide was obtained in a yield of 49%. 

1H-NMR (CDCI3, 6) : 0.88 (3H. t, J=7H2), 1.20 - 1.50 (6H. m). 1.46 {9H. s), 1.60 - 1.80 (7H. m), 1.80 • 2.00 {5H, m). 

2.10 - 2.20 (2H. m), 2.30 (1H, tl, J=1 1, 3Hz), 2.70 - 2.90 {2H, m). 4.10 - 4.30 (2H, m). 5.10 - 5.20 
(1H. m). 5.43 (1H. s), 5.47 (1H, br-s). 6.73 (1H, br-s). 7,77 (1H. d. J=5Hz) 

I R (v. KBr, cm-^) : 3448, 331 6. 2940. 2860. 1 670, 1 528, 1 1 72 

Rf : 0.62 

Example 23 

Synthesis of N-[S)-1 -amino- 1 ,2-dioxo-3-heptyt]-1 -[N-[4-(2-methyl-2-propyloxycartx>nyl)piperadine-1 -carbo- 
nyl]amino]cyclohexanecarboxamide 

[0143] 



OH 




[0144] The same reaction procedure as in Example 1 was repeated except that the 1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecartx>xylic acid used in Example 1 was replaced by 1.06g of 1-[N-[4-(2-methy-2-propyloxycarb- 
onyl)piperadlne-4-carbonyl]amino]cyclohexanecarboxylic acid, and (2RS. 3S)-N-(2-methyl-2-propyl)-3-amino-2- 
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hydroxyheptanamide used in Example 1 was replaced by 0.43g of (2RS, 3S)-3-amino-2-hydroxyheptanamide synthe- 
sized in Reference Example 16. whereby 0.92g of N-[(S)-1-amino-1,2-diQxo-3-heptyl]-HN-[(2-m6thyl-2-propyloxycarb- 
onyl)plperadine-4-carbony1]amino]cyclohexanecarboxamide was obtained In a yield of 63%. 

1H-NIVIR (CDCI3. 6) : 0.85 (3H, t, J=7Hz), 1.20- 1.50 (6H, m). 1.47 (9H. s), 1.58 - 1.70 (5H. m). 1.80 - 2.00 (3H, m), 
2.00 - 2.20 (2H, m), 3.30 - 3.40 (4H. m), 3.40 - 3.60 (4H. m). 4.49 (1H, s). 5.09 ■ 5.14 (1H. m), 
5.48 (1 H. br-s), 6.75 (1 H. br-s). 7.97 (1 H, d, J=5Hz) 

IR (v, KBr, cm-^) : 3330, 2936, 1686. 1522. 1464. 1254, 1234. 1 170 

Rf : 0.63 

Example 24 

Synthesis of N-[(S)-1,2-dioxo-1-methaxy-3-heptyl]-1-(N-(morpholine-4-cart)onyl)amino] cyclohexanecartx>xamid8 
[0145] 



OH 



OMe 



0^ n O \ o 



[0146] The same reaction procedure as in Example 1 was repeated except that the (2RS, 3S)-N-(2-methyl-2i3ro- 
pyl)-3-amino-2-hydroxyheptanamide used in Example 1 was replaced by 1 .02g of methyl (2RS. 3S)-3-amino-2-hydrox- 
yheptanoate synthesized in Reference Example 18, whereby 0.83g of N-[(S)-1,2-dioxo-1-metha(y-3-heptyl]-1-[N- 
(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 35%. 

IH-NI^R (CDCI3, 6) : 0.82 - 0.98 (3H. m). 1.20 - 1.45 (7H. m), 1.50-1 .70 (4H, m). 1,80 - 2,00 (3H, m). 2.00 - 2.18 (2H. 

m), 3.38 (4H, t. J=5Hz), 3.72 (4H. t, J=:5Hz), 3.88 (3H, s). 4.44 (1H. s). 4.95 - 5.04 (1H, m), 7.97 
(IH.d, J=6Hz) 

IR (v, KBr. cm-^) : 3312. 2928. 1736. 1650. 1630. 1536. 1260 
Example 25 

Synthesis of N-[(S)-1-axo-1-carbQxy-2-hexyl]-1-[N-(nrK)rpholine-4-carbonyl)anfiino]cyclohexanecari^ 
[0147] 



H 



^ O \ O 



[0148] 0.4ml of 1 N sodium hydroxide solution was added to a methanol solution containing 77mg (0.19 mmoQ of 
N-[(S)-1 ,2<Jl0Ky-1 -methoxy-3-heptyq-1 -[N-(niorpholin6-4-cartx)nyl)amino]cycloh6xanecarboxamk:^ synthesized in 
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Example 24. The reaction mixture was stirred at room temperature for 2 hours. The solvent was distilled away from the 
reaction mixture under reduced pressure. A 1 N hydrochloric acid was added to the thus obtained residue. The resultant 
water layer was made neutral condition and extracted with chlorolbrm. The resultant extract organic layer was washed 
with a saturated aqueous solution of sodium chloride and dried ever anhydrous sodium sulfete. The solvent was distilled 
5 away under reduced pressure. The residue thus obtained was chromatographed on silica gel column for purification, 
whereby 52mg of N-[(S)-1-oxo-1-carbQxy-2-h6xyq-1-[N-(morpholine-4-cartx>nyl)amino]cyclohexanecarl^ was 
obtained in a yield of 70%. 



1 H-NMR (CDCI3, 8) : 0.80 - 0.98 (3H, m). 1 .20 - 1 .50 (7H, m). 1 .50 - 1 .80 (4H. m), 1 .80 - 2.00 (3H. m). 2.00 - 2.20 (2H, 
w m), 3.40 (4H. t. J=5Hz). 3.72 (4H. t, J=5Hz). 4.00 - 5.00 {1H. br-s). 4.65 (1H. s). 4.85 - 5.00(1 H. 

m),8.00(1H,d. J=6Hz) 
IR (v. KBr, cm-^) : 3388. 2932. 1644, 1528. 1260 



Example 26 

IS 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(3-pyrazolyl)amino-3-heptyq-1 -[N-(morpholine-4-carbonyl)ami no]cyclohexanecar- 
boxamide 



[0149] 



20 



25 




0^ » O { O 
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H 



H 



O \ O 



H 



[0150] Under an ice-cooled condition, 460mg (2.4mmol) of 1-ethyl-3-{3-dimethylaminopropyl)cartxxjiimide hydro- 
chloride was added to 20ml of a dichloromethane solution containing 795mg (2mmol) of N-[(S)-1-carboxy-1-oxo-2- 

35 hexyl]'1-[N-(morpholine-4-carbonyl)amino]cyclohexanecartx}xamide synthesized in Example 25, 166mg (2mmol) of 3- 
aminopyrazole and 324mg (2.4mmol) of 1-hydroxybenzotriazole hydrate. The reaction mixture was stirred overnight at 
room temperature. The solvent was distilled away from the reaction mixture under reduced pressure. The residue thus 
obtained was dissolved in ethyl acetate and washed witii a water, a 10% aqueous solution of potassium hydrogen sul- 
fate, a saturated aqueous solution of sodium hydrogencarbonate and a saturated solution of sodium chloride. The 

40 resuHant extract organic layer was dried over anhydrous sodium salfate. The solvent was distilled away under reduced 
pressure. The residue thus obtained was chromatographed on silica gel column for purification, whereby 218mg of the 
captioned N-[(S)-1 ,2-dloxo-1 -[N-(3-pyrazolyl)amino-3-heptyll-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecarbox- 
amide was obtained in a yield of 26%. 



45 1H-NMR (CDCI3. 6) : 0.89 (3H, t, J°7Hz), 1.23- 1.78 (10H, m), 1.82 - 2.17 (6H. m). 3.32 - 3.44 (4H, m), 3.62 - 3.76 
(4H, m), 4.55 - 4.64 (1H, m). 4.75 (1H, s). 6.31 (1H. br-s). 6.64 (1H, br-s). 7.41 (1H, d, J=2Hz), 
10.20 (1H.S) 
IR (v, KBr. cm-^) : 3296, 1652 
Rf : 0.78 

so 



55 
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Example 27 

Synthesis of N-[(S)-1-'amino-1,2<lioxo-3-heptyl]-1-[N-plperazine-1-cartx>nyi) amino]cycloh6xanecarbaxamide 
[0151] 



^O^N^ H O \ O HN^ " O < ' 



[0152] 190mg (Immot) of p-toluenesulfbnic acid monohydrate was added 5ml of a methanol solution containing 
0.46g (0.9mmol) of N-[(3S)-1,2-dioxo-1-amino-3-heptyl]-1-[[4-(2-methyl-2-propyloxycart)onyl) piperazlne-1-cart)o- 
nyt]amino] cyclohexanecarboxamide synthesized in Example 23. The reaction mixture stirred at 50**C for 4 hours. After 
the reaction mixture was concentrated, the residue was dissolved in 1N hydrochloric acid and washed with ethyl ace- 
tate. The resulting water layer was made into acid (pH^W) with the addition of potassium cartK)nate thereto and then 
extracted with chloroform fbr three times. Chloroform layer was dried over anhydrous sodium sulfate and concentrated 
under reduce pressure, whereby 0.088g the captioned N-[(S]-1 -amino-1 .2-dioxo-3-heptyl]-1 -[N-(piperazine-1 -carbonyt) 
aminolcydohexanecarboxamide was obtained in a yield of 24%. 

1H-NMR (CDCI3. 6) : 0.90 (3H, t, J«7Hz). 1.20 • 2.20 (16H, m), 2.80 - 3.00 (4H, m), 3.30 - 3.40 (4H, m). 4.60 - 4.70 

(1H, m). 4.76 {1H, s). 5.33 (1H. br^), 5.56 (1H, br-s), 8.30 (1H, m) 
IR (v. KBr. cm-^) : 3396. 2936. 1680, 1654, 1539. 1260 

Example 28 

Synthesis of N-[(S)-1-[N-(3-chlorophenylmethyl) amino]- 1.2-dioxo-3-heptyl]-1-[N-( morpholine-4-cart3onyl) 
aminolcydohexanecarboxamide 



[0153] 



?LJh OH 
" o \ o " 




[0154] Under cooled condition, 460mg (2.4mmol) of 1 -ethy1-3-(3<limethylaminopropy1]carbodiimide hydrochloride 
was added to 20ml of dichloromethane solution containing 799mg (2mmol) of (2RS, 3S)-2-hydroxy-3-[N-[1-[N-(morpho- 
line-4-carbony1)amino]cyclohexanecarbonyl]amino]heptanolc acid obtained in Reference Example 17, 283mg (2mmol) 
of 3-chlorobenzylamine and 324mg (2.4mmol) of l-hydroxybenzotriazole hydrate and the reaction mixture was stirred 
for 18 hours at room temperature. The reaction mixture was concentrated under reduced pressure and the residue was 
dissolved in ethyl acetate and washed with successive, water, 10% potassium hydrogensulfate solution, sodium hydro- 
gencartx)nate solution, and saturated brine. The obtained organic layer was dried over anhydrous sodium sulfote and 
concentrated under reduced pressure. The residue thus obtained was chromatographed on a silica gel column fbr puri- 
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fication, whereby 876mg of N-[(2RS. 3S)-1-[N-(3-chlorophenylmethyl)amirK)]-2-hydroxy-lK)xo-3-heptyll-1-[N-(^ 
tine-4'Carbony1)amino]cyclohexanecarboxamide was obtained. 

1H-NMR (CDCI3. 8) : 0.88 (3H, t, J=7Hz). 1.23 - 2.05 (16H. m), 3.28 - 3.38 (4H. m). 3.64 - 3.71 (4H, m), 3.92 - 4.01 
{1/2H. m), 4.10 - 4.20 (1H, m). 4.33 - 4.49 (5^H. m), 4.59 (1/2H. s), 4.66 (1/2H. s). 5.09 (1/2H. 
d. J=6Hz), 5.23 {1/2H. d, J=6Hz). 6.61 (1/2H, d. Js8Hz). 6.75 (1/2H, d. J=8Hz). 7.14 - 7.29 {4H, 
m). 7.33 {1/2H. t. J=7Hz), 7.61 (1/2H, t. J=7Hz) 

[0155] Subsequently, under cooted corxJition, 5ml of dimethyl sulfoxide solution containing 1 .61 g (1 .68mmoQ of sul- 
fur trioxide-pyridine complex salt was aided to the mixture 876mg(1.68mmol) of the N-[(2RS.3S)-2-hydroxy1-[N-(3- 
chIorophenylmethyl)amino]-1 'Oxo-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino] cyclohexanecartx)xamide, 1 .02g 
(10.1 mmol) of triethylainine in 10ml of dimethylsulfoxide and 10ml of dichloromethane. and then stirred for 2 hours. The 
reacton mixture was added to Iced-water. and then ethyl acetate was added thereto. The obtained mixture was washed 
with successive, water for twice, 10% citric acid solution, saturated sodium hydrogencarbonate solution, and saturated 
brine. The thus obtained organic layaer was dried over anhydrous sodium sulfate and concentrated under reduced 
pressure. The residue thus obtained was chromatographed on a silica gel column for purification, whereby 546mg of 
the captioned N-[(S)-1 -[N-(3-chlorophenylmethyl)amino]-1 .2-dioxo-3-heptyl]-1 -[N-(morpholine-4-cartx)nyl) 
amino]cyclohexanecarboxamide was obtained in a yield of 52%. 

1H-NMR (CDCI3. 8) : 0.89 (3H, t, J=7Hz). 1.21 - 1.42 (6H. m). 1.54 - 1.74 (5H. m), 1.82-2.18 (5H, m). 3.37 (4H. t. 

J=5Hz), 3.65 - 3.74 (4H, m), 4.43 (1H, s). 4.45 (2H, d, J=6Hz), 5.11 - 5.16 (1H. m), 7.13 - 7.30 

(5H.m). 8.01 (1H. d,J=7Hz) 
IR(v.KBr.cm"^): 3328.1660 
Rf: 0.56 

Example 29 

Symhesis of N-[(S)-1.2-dioxo-1-[N-(3-fluorophenylmethyl) anrtino]-3-heptyQ-1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohe}(anecartX3xamide 

[0156] 



OIJh OH 



oO 



J H A f A 



[0157] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
250mg of 3-fluorobenzy1amine, whereby 597mg of tiie captioned N-[(S)-1,2-dioxo-1-[N-(3-fluorophenytmethyl)amlno]- 
3-heptyt]*1-[N-(morpholine-4-carbonyl)amino]cyclohexanecartx)xamide was obtained in a yield of 59%. 

1H-NMR (CDCI3, 8) : 0.89 (3H, t, J=7Hz), 1.23 - 1.42 (6H. m), 1.57 - 1.74 (5H. m), 1.82 - 2.13 (5H. m). 3.37 (4H. t. 

J=5Hz). 3.65 - 3.73 (4H, m), 4.43 (1H, s). 4.47 (2H. d. J=6Hz). 5.09 - 5.16 (1H. m). 6.94 - 7.03 
{2H, m), 7.05 (1H, d, J=7Hz), 7.21 (1H, t, J=6Hz), 7.25 - 7.34 (1H, m), 8.02 (1H, 6Hz) 

IR (v. KBr, cm-^) : 3320. 1658 

Rf : 0.62 
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Example 30 

Synthesis of N-[(S)-1 ,2-diQxo-1 -[N-(3-nitrophenylmethyl)amino]-3-heptyq-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecaitx)xamide 

[0158] 



20 [0159] The same procedure as in Example 28 was repeated except that 377mg of the 3-chIorobenzylamine was 
replaced by 3-nltrobenzylamine. whereby the captioned N-[(S)-1 ,2-dioxo-1-[N-(3-nitrophenylmethyl)amino]-3-heptyQ-1- 
[N-(morpholine-4-cart}onyt)amlno]cyclohexanecarboxamlde 571 mg was obtained in a yield of 54%. 

IH-NMR (CDCI3. 8) : 0.89 (3H, t, Js7Hz). 1.22 - 1.42 (6H. m), 1.55 - 1.72 (5H, m), 1.82 - 2.13 (5H, m), 3.38 (4H. t. 
25 J=5Hz). 3.64 - 3.73 (4H. m). 4.46 (1 H, s), 4.58 (2H. d. J=6Hz). 5.05 - 5.14 (1 H. m). 7.38 (1 H. t, 

J=6Hz), 7.53 (1H, t, J=8Hz). 7.64 (1H, d, J=8Hz), 8.05 (1H. d, J=6Hz). 8.12 - 8.18 (2H. m) 
IRCv.KBr.cm"'): 3340.1658 
Rf : 0.63 

30 Example 31 

Synthesis of N-[(S)-1 •(N-methylamino)-1 .2<lioxo-3-heptyl]-1 -[N-(morpholine -4-carbonyl)amino]cyclohexanecartx>xa- 
mide 

35 [0160] 



40 




H O H 



Me 



45 



[0161] The same procedure as in Example 28 was repeated except that 0.06g of the 3-chlorobenzylamine was 
so replaced by methylamine. whereby 0.28g the captioned N-[(S)-1-(N-methytamino)-1,2-diaxo3-heptyl]-1-[N-(mapho- 
line-4-carbonyl)amino] cydohexanecartxixamide was obtained in a yield of 38%. 

IH-NMR (CDCI3. 6) : 0.88 (3H, t, J=7Hz), 1.20 - 1.45 (7Hz, m). 1.55 ■ 1.80 (4H. m). 1.80 - 2.02 (3H. m), 2.02 - 2.18 
(2H, m). 2.88 (3H. d, J=5Hz). 3.38 {3H, d. J=5Hz), 3.72 (4H, t, J=:5Hz). 4.46 (1H, s), 5.12-5.22 
55 (1 H, m). 6.90 (1 H, d, J=4Hz). 7.95 (1 H. d, J=7Hz) 

IR (v. KBr, cm"^) : 3352. 2936. 1664. 1532. 1258. 1 1 16 
Rf : 0.71 
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Example 32 

Synthesis of N-[(S)-1-(N-2-propylamino}-1 ,2<liaxo-3-heptyl]-1-[N-(morphollne-4K»rbonyl)amino]cyck)he)fflnecar^^ 
mide 

5 

[0162] 



w O [ J H O L J H O H 

" O \ O " O \ o ' 



IS 



20 [0163] The same procedure as in Example 28 was repeated except that the 3-chlorot)enzylamine was replaced by 
95mg of isopropylamlne. whereby 220mg of the captioned N-[(S)-1-(N-2-propylamino)-1,2-dioxo-3-heptyl]-HN-(mor- 
pholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 50%. 

1H-NMR (CDCI3, 6) : 0.88 (3H. t. J=7Hz). 1.20 (6H, d. J=7Hz). 1.24 - 1.45 (6H. m), 1.58 ■ 1.70 (5H. m). 1.85 - 2.02 
25 {2H. m). 3.39 (4H, t. J=5Hz), 3.88 - 3.98 (4H. m). 3.98 - 4.10 (1H. m). 4.47(1H, s), 5.17 - 5.22 

(IK m). 6.70 (1H. d, J=8Hz), 7.91 (1H, d. J=7Hz) 
IR (v, KBr. cm'^) : 3760. 2324. 2232. 1 730. 1336 
Rf: 0.66 

30 Example 33 

Synthesis of N-[(S)-1 -(N-cyclohexy!amlno}-1 ,2-dioxo-3'heptyl]-1 •[N-(morpholine-4-carbonyl)amino]cyclohexanecar- 
boxamide 

35 [0164] 



40 



*^ o \ o 




H V H 



45 



[0165] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
so 157mg of cyclohexylamine, whereby 199mg of the captioned N-[(S)-1-(N-cyclohexytamino)-1.2-dicKO-3-heptyl]-1-[N- 
(morpholine-4-carbonyl)amino]cyclohexanecarbQxamlde was obtained in a yield of 42%. 

1H-NMR(CDCl3.8) : 0.88 (3H, t. J=7Hz). 1.11 - 1.44 (12K m), 1 .56 - 1 .78 (7H, m), 1 .85 - 2.03 (5H. m), 2.06-2.16 
(2H. m). 3.39 (4H, t, J=5Hz). 3.66 - 3.80 (5H, m), 4.44 (IH, s), 5.19 • 5.23 (1H. m). 6.75 (1H, d, 
ss J=8Hz), 7.91 (1 H, d. J=7Hz) 

IR (v. KBr. cm-^) : 3672, 3344, 1996. 1732. 1374 
Rf : 0.51 
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Example 34 

Synthesis of N-[(S)-1 -(N-phenylamino)-1 .2^iQxo-3-heptyl]-1 -[N-(morpholine-4-carbonyi)amino]cyctohexanecartx»(am^ 
ide 

5 

[0166] 



10 OIIhOH 9lJhVh 



IS 




o ^ o " o ^ o 



20 [01 67] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
0.1 7g of aniline, whereby 0.33g of the captioned N-((S)-1 -(N-phenylamino)-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-car- 
bonyl)amino] cyclohexanecartx}xamide was obtained in a yield of 37%. 

1H-NMR (CDCI3, 5) : 0.82- 0.98 (3H. m). 1.23 - 1.45 (7H. m), 1.50 - 1.80 (4H. m), 1.80-2.18 (5H, m). 3.36 (4H. t. 
25 J=:5Hz), 3.70 (4H, t, J=5Hz), 4.44 (1H, s). 5.20 - 5.30 (1H. m), 7.17 (1H, t, J=8Hz), 7.36 (2H, td, 

J=7Hz, 2Hz), 7.63 (2K dd, J=8Hz, 1Hz), 8.07 (1H, d, J=6Hz). 8.64 (1H, s) 
IR (v. KBr. cm"") : 3320. 2932. 1684. 1648, 1628. 1536. 1448. 1260. 1 1 16. 760 
Rf : 0.54 



30 Example 35 



Synthesis of N-[(S)-1 •(N-morpholine-4-amino)-1 .2<lioxo-3-heptyl]-1 -(N-(morphoiine-4-carbonyl)amino]cyclohexane- 
carboxamide 



35 [0168] 
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[0169] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
50 163mg of N-aminomorpholine. whereby 82mg of the captioned N-[(S)-1 -(N-morpholine-4-amino)-1 ,2-diQxo-3-heptyl]-1- 
[N-(nfK}rpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 17%. 

1H-NMR (CDCI3. 8) : 0.88 {3H, t, J=7Hz). 1.21 - 1.43 (7H, m). 1.51 • 1.70 (4H. m). 1.84 - 2.15 (5H.m). 2.80 - 2.92 (4H. 

m), 3.39 (4H, t, J=5Hz). 3.72 (4H, t, J=5Hz). 3.81 (4H. t, J=:5Hz), 4.43 (1H. s). 5.08 - 5.18 {1H. 
55 m), 7.61 (1 H, s), 7.95 (1 H. d, J=7Hz) 

IR (v. KBr, cm'^) : 3340, 2364. 1730. 1454, 1306, 1 172 
Rf : 0.77 
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Example 36 

Synthesis of N-[(S)-1 .2HjiQxo-1 -[N-(3-methOKyphenylme%l)amino]-3-heptyq-1 4N-(to 
nyi)amino]cyclohexanecartx)xamicle 

[0170] 
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20 [0171] The same procedure as in Example 28 was repeated except that the 3-chlorot)enzylamine was replaced by 
l.lg of 3-methQxyphenylmethylamine, whereby 735mg of the captioned N-[(S)-1,2-dioxo-1-[N-(3-methoxyphenyIme- 
thyl)amino]-3-heptyl]-1-[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 36%. 

1H-NMR (CDCI3, 6) : 0.89 (3H. t. J=7Hz). 1.26 - 1.40 (7H, m). 1.65 - 1.71 (4H, m). 1.85 ■ 2.11 (5H, m), 3.37 (4H, t, 
25 J=5Hz). 370 (4H, t, J=5Hz), 3.80 (3H. s). 4.45 (1H, s), 4.45 (2H. d. J=6Hz), 5.14 (1H, ddd. 

J=5Hz, 7Hz. 8Hz). 6.42 - 6.87 {3H, m), 7.15 (1H. t, J=6Hz). 7.22 - 7.25 (1H, m), 7.99 (1H, d. 
J=7Hz) 

IR (v. KBr. cm-^) : 3322. 2931, 1685, 1648, 1529, 1454, 1257, 1112 
Rf : 0.61 

30 

Example 37 

Synthesis of N-[(S)-1 ,2<lloxa-1 -[N<2-thiazolyl)amino]-3-heptyq-HN-(morpholine-4-carbonyl)amino]^^ 
boxamide 

35 

[0172] 
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SO [01 73] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine used in Example 
28 was replaced by 0.7g of 2-aminothiazole, whereby 0.18g of the captioned N-[(S)-1 .2-dioxo-1-[N-(2-thiazolyl)amino]- 
3-heptyl]-1-[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 13%. 

1H-NMR (CDCI3. 6) : 0.89 (3H, t, J=6Hz). 1.20 - 2.00 (16H. m). 3.30 - 3.50 (4H. m). 3.70 - 3.80 (4H, m), 4.40 (IH, s). 
ss 5. 1 5 - 5.20 (1 H, m). 7.08 (1 H, d, J=3Hz), 7.55 (1 H, d. J=3Hz), 8.22 (1 H, d. J=5Hz), 1 0.20 - 1 0.40 

(IH. br-s) 

IR (v, KBr. cm'l) : 3356. 2936, 2864, 1650, 1536, 1258, 1112 
Rf : 0.64 
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Example 38 

Synthesis of N-[(S)-1 ,2-dioxo-l -[N-(phenylniethyl)amino]-3-heptyq-1 -[N-(morpholine-4-cart}onyl)amino]cyclohexane- 
cartx)xamide 

5 

[0174] 
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so [01 75] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
536mg of phenylmethylamine, whereby 900mg of the captioned N-[(S)-1 ,2<lioxo-1 -[N-(phenylmethyl)amino]-3-heptyfl- 
1-[N-(morpholine-4-cartx}nyl)amino]cyclohexanecarboxamide was obtained in a yield of 38%. 

1H-NMR (CDCI3. 6) : 0.87 - 0.91 (3H, m). 1,24 - 1.42 (5H, m), 1.63 - 1.71 (7H, m). 1.85 - 2.17 (4H, m). 3.37 (4H, t, J 
25 =8 5Hz), 3.70 (4H, t, J =5 Hz). 4.44 (1 H. s). 4.46 (2H, dd. J a 3Hz, 6 Hz), 5. 16 (1 H, ddd. J =5 Hz. 

7 Hz, 8 Hz), 7.16 - 7.20 (1H, m), 7.27 - 7.36 (5H. m). 7.96 (1H. d, J = 7 Hz) 
IR (v, KBr. cm-^) : 3317. 2929, 2857. 1658, 1513. 1454. 1253 
Rf : 0.58 



30 Example 39 



Synthesis of N-[(S)-1 ,2<lioxo-1 -[N-(tetrahydro-2-furylmethyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cycloh6xanecarboxamide 



35 [0176] 
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[01 77] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
so 202mg of tetrahydrofurfurylamine, whereby 510mg of the captioned N*[(8)-1.2-dioxo-1-[N-(tetrahydro-2-furyfme- 
thyl)amino]-3-heptyq-1-[N-(morpholine-4-carbonyl)amino]cyclohexanecaiboxamide was obtained in a yield of 53%. 

1H-NMR (CDCI3. 6) : 0.87 (3H, t, J=7Hz), 1 .22 - 1 .44 (7H, m). 1 .47 - 1 .70 (5H, m). 1 .83 - 2.06 (8H, m), 3.21 - 3.28 (1 H. 

m), 3.34 - 3.43 (4H. m). 3.49 - 3.58 (1H. m), 3.66 - 3.79 (5H. m). 3.83 - 3.90 (1 H, m). 3,93 - 4.03 
55 (1H, m), 4.46 (1H. s). 5.18 - 5.25 (1H, m). 7.17 (1H, br-s). 7.93 (1H. t, J=7Hz) 

IR (v. KBr, cm-^) : 3324,1670 
Rf : 0.67 
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Exarnple 40 

Synthesis of N-[(S)-1,2-diQxo-1-[N-(2H)XGtetrahydro-3-fuiyl)amino]-34ieptyQ-1-^ 
nyl)amino]cyclohexanecartx>xamide 

[0178] 
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[0179] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
20 364mg of a-amino-r-butyrolactone, whereby 341 mg of the captioned N-[(S)-1.2-dioxo-1-[N-(2-oxotetrahydro-3- 
furyOamino]-34ieptyl]-1-[N-(morpholine-4K;arbonyl)anruno]cycloh6xanecarb^ was obtained in a yield of 36%. 

1 H-NMR (CDCI3, 5) : 0.89 (3H, t. J=7Hz), 1 .22 - 1 .46 (6H, m). 1 .53 - 1 .67 (4H, m). 1 .77 - 1 .98 (4H, m). 2.03 - 2.39 (3H. 

m). 2.71 - 2.83 (1 H, m). 3.32 - 3.42 (4H, m), 3.66 - 3.74 (4H, m), 4.26 - 4.35 (1 H, m), 4.42 - 4.63 
25 (3H. m), 4.88 - 5.04 (1H, m). 7.23 - 7.33 (IH. m), 8.21 (1/2H. d. J=7Hz). 8.31 {1/2H. d. J=7Hz) 

IR (v. KBr. cm"^) : 3360, 1666 
Rf : 0.80 



Example 41 

30 

Synthesis of N-[(S)-1 -[N-(cyclopentylm6thyl)amino]-1 .2-diQxo-3-heptyq-1 -[N-(morpholine-4-carbonyl)amino]cyclohex- 
anecarboxamide 



[0180] 
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[0181] The same procedure as in Example 28 was repeated except that the 3-chlorobenzy1amine was replaced by 
399mg of cydopentylmethylamine, whereby 1 90mg of the captioned N-[(S)-1 -[N-(cyclopentylmethyl)amlno]-1 .2-dioxo- 
50 3-heptyl] -1 -[N-(morpholine-4-carbonyQ amino]cycloh6xanecarboxamide was obtained in a yield of 20%. 

1H-NMR(CDCl3, 6) : 0.88 (3H, t, J=5Hz), 1.17-1.42 (10H. m). 1.50 - 1.80 (8H, m). 1.86-2.12 (7H. m). 3.22 (2H, dd, 
J= 6Hz. 7Hz). 3.39 {4H. t. J=5Hz). 3.72 (4H, t, J=5Hz). 4.45 (IH, s). 5.17 (IH. ddd. J=5Hz. 7Hz. 
8Hz). 6.91 (IH, br-s), 7.92 (IH, d, J=7Hz) 
55 IR (v, KBr. cm'^) : 3328.2953,1656.1525 

Rf : 0.46 
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Example 42 

Synthesis of N-[(S)-1 -[N-(1 -methylcyciopentyQamino]-1 ,2<liQxo-3-heptyq-1 -[N-(morpholine-4-carfoo- 
nyl)amino]GyclohexanecarbQxamiGle 

[0182] 



IS 





20 [0183] The same procedure as in Example 28 was repeated except that the 3-chlorobenzytamine was replaced by 
452.8mg of 1-methylcyclopentylamine. whereby 228mg of the captioned N-[(S)-1-[N-(1-methylcyclopentyl)amino]-1,2- 
dioxo-3-heptyl]-1-[N-(morpholine-4'carbonyi)amino]cyctohexanecart)oxamide was obtained in a yield of 23%. 

1H-NMR (CDCI3, 8) : 0.88 (3H. t, J=5Hz). 1.26 - 1.41 (9H, m). 1.42 (3H, s), 1.60 - 1.72 (9H, s). 1.86 - 2.12 (6H. m). 
25 3.39 (4H. X. J=5Hz). 3.72 (4H. t, J=5Hz). 4.46 (1 H. s), 5.17 (1 H, ddd. J=5Hz, 7Hz, 8Hz). 6.79 (1 H, 

s), 7.89 (1H. d, J=7Hz) 
IR (v. KBr. cm"^) : 3313. 2958. 2933. 1656, 1521, 1255 
Rf : 0.42 

30 Example 43 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(1 -indanyl)amino]-3-heptyl]-1 -[N-(morphollne-4-carbonyl)amino]cyclohexanecar- 
boxamide 



35 [0184] 
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[0185] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
533mg of 1-aminoindane. whereby 556mg of the captioned N-[(S)-1,2-dioxo-1-[N*(1-indanyl)amino]-3-heptyl]-1-[N- 
so (morphotine-4-carbonyl)amino]cyclohexanecarbQxamide was obtained in a yield of 28%. 

1 H-NMR (CDCI3, 8) : 0.88 - 0.92 (3H. m). 1 .21 - 1 .42 (7H. m). 1 ,62 - 1 .73 (5H. m). 1 .84 - 2.09 (5H, m). 2.56 - 2.65 (1 H. 

m). 2.86 - 3.00 (1 H, m), 3,01 - 3.06 (1 H, m). 3,37 • 3.40 (4H, m), 3.68 - 3,72 (4H, m), 4.46 (1 H, 
S), 5.22 - 5.29 (1H, m), 5.39 - 5.47 (1H. m), 7.07 (1H. d. J=8Hz). 7.19 - 7.31 (4H. m). 7.94 (1H. 
55 d, J=7Hz) 

IR (v. KBr, cm-^) : 3317. 2929. 1654. 1525, 1255 

Rf : 0.46 
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Example 44 

Synthesis of N-[(S)-1 ,2-clioxo-1 •[N-(2-indanyOamino]-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amjnolcyclohexanecar- 
boxamlde 



5 

[0186] 
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20 [0187] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
533mg of 2-amlnoindane, whereby 650mg of the captioned N-[(S)-1,2-dloxo-1-[N-(2-lndanyl)amino]-3-h8ptyl]-1-[N- 
(morphonne-4-carbonyl)amino]cyclohexanecarbQxamide was obtained in a yield of 33%. 

1H-NMR (CDCI3. 6) : 0.89 (3H, t, J=7H2), 1.25 - 1.66 {11H. m). 1.85 - 2.21 (5H, m), 2.85 (2H. dt, J=5Hz. 16Hz). 3.29 
2» - 3.39 (6H, m), 3.71 (4H. t. J=5Hz). 4.44 (1 H. s), 4.68 - 4.72 (1 H. m), 5.18 (1 H, ddd, J=5Hz, 7Hz, 

9Hz). 7.07 (1H, d. J=9Hz), 7.16 ■ 7.23 (4H, m). 7.92 (1H, d. J=7Hz) 
IR (v. KBr. cm-^) : 331 1 , 2933, 1652 
Rf : 0.47 

30 Example 45 

Synthesis of N*[(S)-1 -[N-(cyclobutyl)amino]-1 ,2<lioxo-3-heptyt]-1 -(N-(morpholine-4-carbonyl)amino]cyclohexanecar- 
boxamide 

35 [0188] 
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[0189] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
284mg of cyclobutytamine, whereby 440mg of the captioned N-[(S)-1-[N-(cyclobutyl)anfiino]-1.2<liQxo-3'heptyl]-1'[N- 
so (morphotine-4-cafbonyl)amino]cyclohexanecarkx»(amicle was obtained in a yield of 24%. 

1H-NMR (CDCI3. 5) : 0.88 (3H. t, J=7Hz). 1.21 - 1 .54 (7H, m), 1.62 -1 .81 (7H, m). 1 .86 - 2.1 1 (6H, m). 2.31 - 2.39 {2H, 
m). 3.37 - 3.42 (4H, m), 3.71 - 3.73 (4H, m). 4.30 ■ 4.39 {1H, m). 4.45 (1H, S), 5.14 (1H, ddd, 
J=5Hz, 7Hz, 8Hz). 7.00 (1H. d. J=7H2), 7.91 {1H, d, J=7Hz) 
55 IR (v, KBr, cm-^) : 3330, 2933, 1649, 1527, 1257 
Rf : 0.60 
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Example 46 

Synthesis of N-[(S)-1 ,2-diaxo-1 -[N-(3-pyriclyl)amino]-3-heptyq-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecaibox- 
amide 

5 

[0190] 
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20 [01 91 ] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
376mg of 3-aminopyridine. whereby SOmg of the captioned N-[{S)-1,2-dloxo-1-[N-(3-pyridyl)amino]-3-heplyl]-1-[N- 
(morpholine-4-cartx)nyOamino]cyclohexanecarboxamide was obtained in a yield of 2%. 



1H-NMR (CDCI3, 8) : 0.90 (3H, t, J=7Hz). 1 .24 - 1.30 (5H, m). 1.32-1 .74 (6H. m). 1 .85 - 2.1 1 (5H, m), 3.36 - 3.38(4H. 
26 m), 3.69 - 3.72 {4H, m). 4.51 (1H. s). 5.17 (IH, ddd, J=5H2, 6Hz. 9Hz). 7.32 (1H. dd, J=5Hz. 

8Hz), 8.15 (IH, d. J=6Hz). 8.21 (IH, ddd. J=1Hz, 3Hz, 8Hz), 8.41 (IH, dd, J«1Hz, 5Hz), 8.72 
(1H. d, J=3Hz). 8.79 (1H.S) 
IR (v, KBr. cm-i) : 3052, 2300. 1674, 1628, 1276 
Rf : 0.67 

30 

Example 47 



Synthesis of N-[(S)-1 ,2-dloxo-1 -[N-(furylmethyl)amino]-3-heptyl]-1 -[N-(morpholine-4H:artx)nyl)amino]cycloheKanecar- 
boxamide 

36 

[0192] 




60 [0193] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
389mg of f urylmethylamine. whereby 375mg of the captioned N-[(S)-1 ,2-dioxo-1 -[N-(furylmethyl)amino]-3-heptyl]-1 -[N- 
(morpholine-4-caitx)nyl]amino]cycloh6xanecartxfi(amide was obtained in a yield of 20%. 

1H-NMR (CDCI3, 6) : 0.86 - 0.90 (3H, m). 1.24 - 1.42 (6H, m), 1.63 - 1.71 (3H. m). 1.83-2.11 (7H. m), 3.38 (4H, t. 
55 J=5H2), 3.71 (4H. t. J=5H2), 4.46 (2H. dd, J=1 Hz. 6Hz), 4.52 (1 H, s). 5.15 (1 H. ddd. J=5Hz. 7Hz. 

9Hz). 6.26 (IH, dd, J=1Hz. 3Hz), 6.32 (IH. dd. J=2Hz. 3Hz). 7.20 (1H. t, J=6Hz). 7.35 (IH. dd, 

J=1Hz, 2Hz), 7.93 (IH. d. J=7Hz) 
IR(v.KBr.cm"^): 3376.1658 
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Rf : 0.67 
Example 48 

s Syrrthesisof N-[(S)-1-(N,NKJimethylamino)-1,2Klioxo-3-heptyl]-1-IN-(mor^^ 
boxamide 

[0194] 
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20 
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[0195] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
0.009g of dimethylamine, whereby 0.33g of the captioned N-[(S}-1 -(N,N-drmethylamino)-1 ,2-dlQ»)-3-heptyl]-1 -[N-(mor- 
pholine-4-carbor^amino]cyclohexanecarbQxamide was obtained in a yield of 39%. 



1H-NMR {CDCI3, 6) : 0;89 (3H, t, J=7Hz). 1 .25 - 1 .45 (7H, m), 1 .59 - 1 .73 (3H. m). 1 .73 - 1 .95 (3H, m), 1 .98 - 2.15 (3H, 
m), 2.94 (3H. s), 3.00 (3H, s). 3.37 (4H, t. J=5Hz), 3.71 (4H, t, J=5Hz), 4.48 (1H. s), 4.50 - 4.58 
(IK s). 7.53 (1H. d. J=7Hz) 

IR (v, KBr. cm'^) : 2932, 1666, 1642. 1522. 1260. 1 124 
30 Rf : 0.69 

Example 49 

Synthesis of N-[(S)-1 ,2-dioxo-1 '[N-(1 -methylcyclopentylmethyl)amino]-3-heptyQ-1 -[N-(morpholine-4-cartx)- 
35 nyl)amino]cyclohexanecartx)xamide 

[0196] 
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[0197] The same procedure as in Example 28 was repeated except that the 3-chlorok)enzylamine was replaced by 
453mg of l-methylcydopentytmethylamine, whereby 430mg of the captioned N-[(S)-1.2-dioxo-1-[N-(1'methylcy- 
c(opentylmethyl)amino]-3-heptyl]-1-[N-(morpholine*4-carbonyl) aminolcydohexanecarboxamide was obtained in a 
yield of 22%. 

1 H-NMR {CDCI3, 6) : 0.86 - 0.90 (3H, m). 0.98 (3H. s). 1 .31 - 1.45 (12H, m). 1 .59 - 1 .70 (7H, m). 1 .86 - 1 .97 (3H, m). 

2.09 - 2.12 (2H. m). 3.19 (2H, dd. J=5Hz. 6Hz), 3.39 (4H, t. J=5Hz). 4.45 (1H. s). 5.18 (1H, ddd. 
J=5Hz, 7Hz. 8Hz). 6.94 (1H, br^). 7.94 (1H. d. J=7Hz) 
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IR (v, KBr, cm'^) : 3368, 2932. 1676. 1662. 1612. 1538 
Rf : 0.36 

Example 50 

Synthesis off N-[(S)-1 -(N-cycloperrtylamino)-1 .2-diQxo-3-heptyl]-1 -[N-(phenylsuH6nyl)amino]cyclohexanecarboxamide 
[0198] 



IS 




20 [0199] The same procedure as in Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
ny1]amino]cyctohexanecarboxylic acid was replaced by 567mg of 1-[N-(phenytsulfbnyl)aminolcycloh6xan6carboxylic 
acid obtained in Reference Example 19, whereby 786mg of the captioned N-[(S)-1-(N-cyclopentylamino)-1,2-dioxo-3- 
heptyQ-1-[N-(phenylsulf6nyl)amino]cyclohexanecarbQxamlde was obtained In a yield of 80%. 

25 1H-NMR (CDCI3, 6) : 0.89 (3H. t. J=;7Hz), 1.09 • 1.53 (12H, m), 1.57 - 1.77 (5H. m). 1.78 - 2.05 (7H. m), 4.13 - 4.23 
(1H, m), 5.10 (1 H, dt, J=8Hz, 5Hz), 5.17 (1 H. s), 6.86 (1H, d, J=:8Hz). 7.06 (1H, d, J=7Hz). 745 
- 7.58 (3H, m), 7.88 (2H. dd, J=8Hz, 2Hz) 

IR(v, KBr.cm-^): 3360.1666 

Rf : 0.32 

30 

Reference Example 20 

Synthesis of (2RS, 3S)-N-cyclopentyl-3-amino-2-hydroxy-5-m6thylhexanamide 
35 [0200] 
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[0201] The same procedure as in Reference Example 1 1 was repeated except that the (S)-2-[N-(2-methyl-2-propy- 
lQxycarbonyl)amino]hexanal was replaced by 18.64g of (S)-2-[N-(2-methyl-2-propyloxycarbonyl)amino]-4-methylpen- 
tanal, whereby 6.72g of the captioned (2RS,3S)-N-cyclopentyl-3-amino-2-hydroxy-5-methylhexanamide was obtained 
60 In a yield of 34%. 



1H-NMR (CDCI3, 6) : 0.88 (1.5H, d. J=7Hz). 0.93 (4H, d, J=7Hz), 0.96 {0.5H. d. J=7Hz). 1.20 - 1.48 (4H, m), 1.65 - 
1.73 (5H. m), 1.93 - 2.04 (2H. m), 3.19 - 3.25 (0.4H, m). 3.22 - 3.29 (0.6H. m). 3.76 (0.6H, d. 
J=3Hz), 3.93 (0.4H. d, J=5Hz). 4.16 - 4.25 (1H, m). 7.1 1 (0.6H, d, J=8Hz), 7.29 {0.4H, d, J=8H2) 

65 
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Reference Example 21 

Synthesis of 1-[N-(4-niethc>xybenzenesulfbnyQanriino]cydoheKanecarbOKylic add 
[0202] 



HaN'^COOBn [T^jycOOH 



[0203] 8. 1 g (20mmol) of phenylmethyt 1 -aminocydohexanecarboxylate * p-toluenesullbnate was added to 50ml of 
water, and then 4.1g (20mmol) of 4-methQxybenzenesuHbnyldibride and 50ml of ethyl acetate was added to the mix- 
ture with stirring. After stirring at room temrerature, the reaction mixture was put into a separatory funnel and water layer 
was removed therefrom. Subsequently, organic layer was washed with successive, 10% potassium hydrogensulfate 
solution, and saturated brine, and then, was dried over anhydrous magnesium sulfate, and the solvent was concen- 
trated under reduced pressure. The obtained crystal was stirred overnight in ether, whereby 4.36g of phenylmethyl 1- 
[N-(4-methoxybenzenesulfbnyl)amino]cyclohexanecarboxylate was obtained. 

[0204] Subsequently, the same procedure as In Reference Example 4 was repeated except that the ethyl 1 -[N-(3.4- 
methylenedioxyphenylcarbonyl]amino] cyctohexanecartx)xylate was replaced by 1.0g (2.5mmol) of phenylmethyt 1-[N- 
(4-methoxybenzenesulfbnyl)amino]cyclohexanecarboxylate, whereby 450mg of the captioned 1-[N-(4-methoxybenze- 
nesuHbnyl)amino]cyclohexanecarboxylic acid was obtained in a yield of 26%. 

1 H-NMR (CDCI3. 8 ) : 1 .26 - 1 .89 (1 OH. m). 3.88 (3H. s). 4.78 (1 H. s). 6.95 - 7.00 (2H. m). 7.82 - 7.89 (2H. m) 
Reference Example 22 

Synthesis of 1-[N-(4-nitrobenzenesuHbnyl)amino]cycloh6xanecart)oxylic acid 
[0205] 



0 tQ 

HgN^COOBn fT^g'N COOH 



[0206] The same procedure as in Reference Example 21 was repeated except that the 4-methoxybenzenesulfo- 
nylchloride was replaced by 4.4g of 4-nitrobenzenesulfonylchloride, whereby 6.1g of the captioned 1-[N-(4-nitrobenze- 
nesulfbnyl}amino]cyclohexanecarboxytic add was obtained In a yield of 72.9%. 

1 H-NMR (CDCI3. 6) : 1 .23 - 1 .35 (4H, m), 1 .47- 1 .49 (2H, m), 1 .80 - 2.05 (4H, m), 8.06 - 8.08 (2H, m). 8.32 - 8.36 (2H. 
m) 
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Reference Example 23 



Synthesis of (2RS, 3S)-N-cyclopentylniethyl-3-amino-2-hydioxy-5-methylhexanamide 



[0207] 




OH 




[0208] The same procedure as in Reference Example 20 was repeated except that the cyclopentylamine was 
replaced by 496mg of cyclopentylmethylamine, whereby 603mg of the captioned (2RS. 3S)-N-cyclopentylmetbyl-3- 
amino-2-hydroxy-5-methylhexanamide was obtained in a yield of 58%. 

1H-NMR (CDCI3, 6) : 0.89 - 0.96 (6H, m), 1,15-1.37 (3H, m), 1.49 - 1.79 (8H, m). 2.00 - 2.07 (1 H, m). 3.10 - 3.32 (2H, 
m). 3.84 (1H. br-s). 4.06 • 4.81 (1/2H. m), 4.15 - 4.18 (1/2H. m), 5.16 (1/2H, d, J=6Hz). 5.23 
(1/2H. br-s). 6.89 (1/2H, br-s). 6.95 (1/2H. br-s) 

Reference Example 24 

Synthesis of 1-[N-(quinoline-8-sulfonyi)amlno)cyclohexanecarboxylic acid 



[021 0] The same procedure as in Reference Example 21 was repeated except that the 4-nitrobenzenesulfonylchlo- 
ride was replaced by 4.5g of quinoline-8-sulfbnylchloride, whereby 4.9g of the captioned 1-[N-(qulnoline-8-8ulf6- 
nyl)amino] cydohexanecarboxylic acid was obtained in a yield of 57.7%. 

1H-NMR (CDCI3, 6) : 1.08 - 1.24 (4H. m), 1.33 - 1.37 (2H. m), 1.85 - 1.86 (4H, m). 7.54 (1H, dd. J=4Hz. 8H2), 7.69 
(1H, d. J=8Hz), 8.01 (IK dd. J=2Hz, 8Hz). 8.26 (1H. dd. J=1Hz, 8Hz), 8.31 (1H, dd. J«1Hz. 
8Hz). 9.01 (1H, dd, J»2Hz. 4Hz) 



[0209] 
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Reference Example 25 



Synthesis of 1-[N-(nriorpholine-4-suHbnyl)amino]cyclohe3(Bnecart)Oxylic acid 



[0211] 



HgN COOBn 





[0212] Under an ice-cooled, dichlorometliane solution containing 12ml (O.ISmol) of sulfurylcliloride was cooled 
dichloromethane solution containing 21ml (O.ISmol) of triethytamine and 13ml (0.15mol) of morpholine was added 
dropwise over a period one hour. After stirring for 2hour, the reaction mixture was washed cooled-O.IN hydrochloric 
acid and saturated brine and then was dried over anhydrous sodium sulfate, and concentrated under reduced pressure. 
The residue thus obtained was chromatographed on silica gel column for purrficatlon, whereby 20.54g of morpholine- 
4-sulfonylchloride was obtained. 

[0213] Subsequently, the same procedure as in Reference Example 8 was repeated except that the 4-(t-butoxycar- 
bonylamino)piperazine-1 -carbonylchloride was replaced by 3.65g of said morphollne-4-sul1bnylchloride, whereby 0.98g 
of the captioned 1 -[N<(morpholine-4-sulfbnyl)amino]cyclohexanecartx>xyllc acid was obtained in a yield of 16%. 

1H-NMR (CDCI3, 6) : 1.30- 1.42 (1H, m), 1.58- 1.62 (5H. m). 1.90 - 2.00 (4H, m). 3.23 (4H, t, J=5Hz), 3.73 (4H. t, 
J^5Hz), 4.62 (1H,s) 

Reference Example 26 

Synthesis of 1-[N-[(4^cetylpiperazine-1-sulfbnyl)]amino] cydohexanecarboxylic acid 



[0215] The same procedure as in Reference Example 25 was repeated except that the morpholine was replaced 
by 5.53g of 1-acetylpiperazinesuHbnylchlorlde. whereby 1.99g of the captioned 1-[N-[(4-acetylpiperazine-1-sulfb- 
nyl)]amino]cyclohexane-carbaxylic add was obtained in a yield of 23%. 

1H-NMR (CDCI3. 8) : 1.30 - 1.40 (1H, m), 1.48- 1.70 (5H, m). 1.80 - 2.00 (4H. m). 2.10 (3H, s). 3.18 (2H. t J=7Hz), 
3.23 (2H, t. J=7Hz). 3.52 (2H. t, J=7Hz), 3.66 (2H, t, J=7Hz). 6.14 (1H, s) 



[0214] 




O 
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Reference Example 27 

Synthesis of 1-[N-(pyridine-3-sulfonyl)amino]cyclohexanecarboxylic acid 
5 [0216] 



Q 



HgN COOBn (PYo ^COOH 

p-TsOH " 



[0217] Tlie same procedure as in Reference Example21 was repeated except that the 4-nitrobeuzenesulfonylchlo- 
ride was replaced by 2.74g of pyridine-3-sulf6nylchlorlde, whereby 1.60g of the captioned 1-[N-(pyridlne-3-sulfb- 
nyl)amino]cyclohe3ane-carboxylic acid was obtained in a yield of 28%. 

20 

1H-NMR (DMS0-d6, 6) :1.18 - 1.40 (4H. m). 1.44 - 1.54 (2H, m), 1.70 - 1.72 (4H. m), 7.54 (1H, dd. J*5Hz. 8Hz). 8.16 
(1H, dd, J=:2Hz, 8Hz), 8.75 (1H, dd, J=1Hz. 5Hz), 8.94 (1H, d. J = 2Hz) 

Reference Example 28 

25 

Synthesis of (2RS, 3S)-2-hydroxy-3-[N-[1-[N-(4-acety|piperazine-1-cartx)nyi) amino]cydohexanecarbonyl]amino]hep- 
tanoic acid 

[0218] 



35 



40 




^ H OH ?LJh OH 

>r Y )^OOOH ► r^N'^N^'^y^COOH 

I Q ? HJa KI J H ? 



[021 9] The same procedure as in Reference Example 1 7 was repeated except that the 1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecart)oxylic add was replaced by 595mg of 1-[N-(4-acetylpiperazine-1-carbony1)amino]cyclohex- 
45 anecarboxylic acid synthesized in Reference Example 10, whereby 1 .Og of the captioned (2RS, 3S)-2-hydroxy-3-(N-[1 - 
[N-(4-acetylpiperazine-1-cartx}nyt)amino]cyclohexanecart)onyQ amino]heptanoic acid was obtained in a yield of 99%. 

1H-NMR (d-DMSO, 5) : 0.80-0.89 (3H. m). 1.18- 1.72 (16H, m). 1.92- 2.03 (3H, s), 3.29 - 4.19 (1 1H, m). 6.29 (1/2H, s). 
6.31 (1/2H, s). 7.15 - 7.50 (1H. m) 
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Reference Example 29 



Synthesis of 1-[N-(4-acetylaminobenzenesuHbnyl)amino] cyclohexanecartxjxylic acid 



[0220] 



H2N COOBn 
. p-TsOH 




H 



|n COOH 




[0221] The same procedure as in Reference Example 21 was repeated except that the A-methoxybenzenesuKo- 
nylchloride was replaced by 1 1 .7g of 4-acety1amino-benzenesulfonylchloride, whereby 11 .5g of phenylmethyl 1-[N-(4- 
acetylaminobenzenesulfonyl)amino]cyciohexanecarboxylate was synthesized. 

[0222] The same procedure as in Reference Example 8 was repeated except that the phenylmethyl 1-[N-[4-(2- 
methyl-2-propyloxycartx)nyl)piperazine-1-carbonyl]amjno] cydohexanecarboxylate was replaced by 11. 5g of said phe- 
nylmethyl 1-[N-(4-acetylaminobenzenesuHbnyl)amlno]cyclohexanecarbQxylate, whereby 8.7g of the captioned 1-[N-(4- 
acetylaminobenzene8ulfonyl}amino]cycloheKanecart)oxylic acid was obtained in a yield of 97%. 

1H-NMR (CDCIg, S) : 1.13 - 1.31 (6H, m), 1.61 - 1.66 (2H, m). 1.76 - 1.80 (2H, m), 2.08 (3H. s), 7.68 - 7.73 (5H, m), 
10.29 (1H.S) 



Synthesis of N-[(S)-1 -(N-cycfopentylamino)-1 ,2-diQxo-5-methyl-3-hexyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohex- 
anecarboxamide 



[0224] The same procedure as in Example 1 was repeated except that the (2RS, 3S)-N-(2-methyl-2-propyl)-3- 
amino-2-hydroxyheptanamide was replaced by 571 mg of (2RS. 3S)-N-cyclopentyl-3-amino-2-hydroxy-5-methylhexan- 
amide synthesized in Reference Example 20, whereby 689mg of the captioned N-[(S)-1-(N-cyclopentylamino)-1.2- 
dloxo^methyl-3-h6xyl]-1 -[N-(morpholine-4-cart)onyl) aminojcyclohexanecarkxxxamlde was obtained in a yield of 59%. 

1H-NMR (CDCI3, 8) : 0.94 (3H, d. J=7Hz), 0.99 (3H. d, J=7Hz). 1.28 - 1.80 (14H, m). 1.86 - 2.15 (7H. m), 3.38 {4H. t. 

J=5Hz). 3.72 (4H, t. J^Hz), 4.10 - 4.21 (1H, m), 4.42 (1H, s). 5.19 • 5.25 (1H. m), 6.80 (1H, d, 

J=8Hz). 7.90 (1H, d, J=7Hz) 
IR (v, KBr, cm-^) : 3840, 2360. 1732, 1334, 1150, 1072. 1016 
Rf : 0.54 



ExanfYple 51 



[0223] 
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Example 52 



Synthesis of N-[(S)'1 •(N-cyclopentylamino)-1 ,2-diQxo-5-methyl-3-hexyq-1 -[N-[(4-methQxycarbonyl) piperazine-1 -carb- 
orryQamino] cyclohexanecarbQxamide 



[0226] The same procedure as rn Example 5 was repeated except that the (2RS. 3S)-N-cyGlopentyl-3-amlno-2- 
hydroxyheptanamide was replaced by 343mg of (2RS. 3S)-N-cyc!opentyl-3-amlno-2-hydrQxy-5-methylhexanamide 
synthesized in Reference Example 20. whereby 416mg of the captioned N-[(S)-1-(N-cyclopentylamino)-1,2-dloxo-5- 
methyl-3-hexane]-1-[N-(4-methQxycarbonyl) piperazlne-1-carbonyl]amino]cyclohexanecarbQxamide was obtained in a 
yield of 53%. 

1H-NMR (CDCI3. 8) : 0.93 (3H. d. J=7Hz). 0.99 (3H. d, J=7Hz). 1.23 - 1.50 (6H. m). 1.55 - 1.78 (8H. m), 1.83 - 2.14 
(7H. m), 3.37 - 3.45 (4H, m), 3.53 (4H, br-s), 3.73 (3H. s). 4.10 - 4.21 (1 H, m). 4.44 (1H. s). 5.19 
- 5.25 (1 H. m), 6.80 (1 H. d. J=8Hz). 7.84 (1 H. d. J=7Hz) 

JR (v. KBr, cm-i) : 3392.2872, 1372. 1286, 1192.1172, 1118 

Rf : 0.54 



Synthesis of N-[(S)- 1 -(N-cyclopentylamino)-1.2-dioxo-3-heptyq-1-[N-(4-methcKybenzenesuHbnyl) aminojcydohex- 
anecarboxamide 



[0228] The same procedure as in Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
nyl)amlno]cyclohexane carboxyllc add was replaced 450mg of 1-[N-(4-m6thoxybenzenesulf6nyl) amino]cyclohexane 
cartDOxytic acid synthesized in Reference Example 21 . whereby 407mg of captioned N-[(S)-1-(N-cyclopenty1amino)-1 ,2- 
dioxo-3-heptyl]-1*[N*(4-m6thoxybenzenesulf6nyl)amino] cyclohexanecarboxamide was obtained in a yield 56%. 

1H-NMR (CDCI3, 8) : 0.87 - 0.92 (3H, m). 1.24 - 1.52 (13H. m), 1.65 - 1.76 (4H, m). 1.85 - 2.05 (7H, m), 4.23 (3H, s), 
4.98 (1H. s). 4.16 - 4.21 (1H, m), 5.08 (1H. ddd, J=5Hz. 8Hz. 13Hz), 6.85 (1H. d. J 8Hz), 6.93 
(2H, dd, J=2Hz. 7Hz). 7.04 (1H. d, J=7Hz). 7.80 (2H. dd. J=2Hz, 7Hz) 

IR (v. KBr, cm-^) : 3330, 2954, 1664, 1498, 1455. 1328, 1259, 1149 

Rf : 0.34 



[0225] 




Example 53 



[0227] 
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Example 54 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 ,2-dioxo-3-hepty1]-1 -[N-(4-nitrobenzenesul1bnyl)amino]cyctohexanecar- 
boxamide 

[0229] 




[0230] The same procedure as in Example 53 was repeated except that the 1-[N-(4-methoxybenzenesulfo- 
nyt)amino]cyclohexane carboxylic add was replaced by 463mg of 1-[N-(4-nitrobenzenesulfbnyl)amino]cyclohexane 
carfooxylic add synthesized in Reference Example 22, whereby 266mg of the captioned N-[(S)-1-(N-cydopentylamino) 
-1 .2-dioxo-3-heptyl]-1-[N-(4-nitrobenzenesul1br^)amino] cyclohexanecartx)xamlde was obtained in a yield of 30%. 

1 H-NMR (CDCI3. 6) : 0.88 (3H, t. J=7H2), 1 .22- 1 .39 (6H. m). 1 .44 - 1 .51 (5H. m), 1 .62 - 1 .72 (5H, m). 1 .85 - 2.05 (8H. 

m). 4.15 - 4.24 (1H, m). 5.11 (1H, ddd, J=5Hz. 8Hz, 13Hz), 6.10 (1H, s). 6.92 (1H. d. J=8Hz), 

7.13 (1H. d. J=8Hz). 8.10 {2H, d, J=9H2). 8.33 (2H. d. J=9Hz) 
IR (v. KBr, cm-^) : 3347, 2954. 1664. 1531 , 1349, 1 168 
Rf : 0.34 

Example 55 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 .2-dioxo-4-methyl-3-pentyq-1 -[N-[(4-acetyl)piperazin6-1 -carbo- 
nyl]amino]cyclohexanecarbaxamide 

[0231] 

OH H O r J H O H 

O k/ Me^t4^ ^ O ^ O k/ 

O 



[0232] The same procedure as in Example 6 was repeated except that the (2RS, 3S)-N-cyctopentyt-3-amino-2- 
hydroxyheptanamide was replaced by 321mg of (2RS, 3S)-N-cyclopentyl-3-amino-2-hydroKy-4-m6thylpentanamide 
synthesized in Reference Example 15, whereby 190mg of the captioned N-[(S)-1-(N-cyclopentylamino)-1,2-dioxo-4- 
methyl -3i3enty1]-1 -[N-[(4-ac6tyi)piperazine-1 -cart)onyl]amino]cycloh6xanecartx)xamide was ot}tained in a yield of 26%. 

1 H-NMR (CDCI3, 8) : 0.84 {3H, d. J=7Hz), 1.01 (3H. d, J=7Hz). 1.28 - 1.50 (6H, m), 1.66 - 1.75 (5H, m), 1.86 - 2.20 
{7H, m), 2.13 (3H, s). 2.35 - 2.45 (1H. m). 3.37 - 3.51 (2H, m), 3.47 - 3.53 (4H. m). 3.65 - 3.71 
(2H. m), 4.08-4.20(1H. m). 4.51 (1H. s). 5.15 (1H, dd. J^8Hz. 8Hz). 6.82 (1H, d. J=8Hz). 7.90 
(1H. d, J=8Hz) 

IR (v, KBr, cm-^) : 3856. 3760, 2108. 1 730, 1468. 1374. 1200 
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Rf : 0.67 
Example 56 

Synthesis of N-[(S)-1 -(N-cyclopentylmethylamino)-! .a-dioxo-S-methyl-S-hexylJ-l -[N-(4-acety!piperazlne-1 -carbo- 
nyl)amino]cyclohexanecarboxamide 



[0233] 



[0234] The same procedure as in Example 6 was repeated except that the (2RS. 3S)-N-cyclopentyl-3-amino-2- 
hydroxyheptanamide was replaced by 343mg of the (2RS. 3S)-N-cyclopentylmethyl-3-amino-2-hydroxy-5-methylhex* 
anamide synthesized in Reference Example 23, whereby 304mg of captioned N-[(S)-1-(N-cyclopentylmethylamino)- 
1.2-dioxo-5-methyl-3-hexyl]-1-[N-(4-acety1piperazine-1-cark)onyl) aminojcyclohexanecarboxamide was obtained in a 
yield 47%. 

1H-NMR (CDCI3. 6) : 0.93 (3H, d. J=:6Hz). 0.98 (3H. d. J=6Hz), 1.15-1.43 (6H. m), 1.52 - 1.77 (10H. m), 1.84 - 1.92 
(2H, m), 2.02 - 2.10 {3H, m), 2.13 (3K s). 3.10 - 3.16 (1H, m), 3.20 - 3,24 (2H, m), 3.38 - 3.40 
(2H, m), 3.50 (4H, d, J=2Hz), 3.67 - 3.70 (2H, m). 4.53 (1H, s), 5.19 - 5.24 (1H. m). 6.93 (1H, t. 
J=5Hz), 7.78 (1H. d. Ja7Hz) 

IR (v , KBr, cm-^) : 3343. 2950. 1654. 1631. 1251 

Rf : 0.56 

Example 57 

Synthesis of N-[(S)-1 -(N-cyctopentytamino)-1 .2-dioxo-3-heptyl]-1 -[N-(quinoline-8-suH6nyl)amino)cycloh6xanecarbQxa- 
mide 

[0235] 



?H H ^ LJ H ? H 




[0236] The same procedure as in Example 53 was repeated except that the 1-[N-(4-methoxybenzenesulfo- 
nyl]amino]cyclohexane carboxylic acid was replaced by 669mg of 1 -[N-(quinoline>8'Sulfonyl)amino]cyclohexane car- 
boxyllc acid synthesized in Reference Example 24. whereby 520mg of the captioned N-[(S)-1-(N>cyclopentylamino)- 
1 ,2-dioxo-3-heptyl]-1 •[N-(quinoline-8-sulf6nyl)amino] cyclohexanecarboxamide was obtained in a yield of 48%. 

t H-NMR (CDCI3. 6) : 0.91 (3H. t J=7Hz). 1 .24- 1 .49 (9H. m). 1 .58 - 1 .74 (7H. m). 1.86 - 2.08 (8H. m). 4.1 7 - 4.22 (1 H. 
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m). 5.24 - 5.30 (1 H. m). 6.86 (1 H, d, J=8Hz), 7.09 (1 H. s). 7.32 (1 H. d. J=:7Hz), 7.59 - 7.66 (2H, 
m). 8.05 (1H. d, J=7Hz). 8.31 - 8.36 (2H. m). 9.09 (1H. dd. J=2Hz. 4Hz) 

IR (v . KBr. cm'^) : 3340. 3266. 2954. 2935. 2857. 1679. 1644, 1508, 1324. 1 170.1143 

Rf : 0.53 

Example 58 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-l ,2-dioxo-5-methyl-3-hexyl]-1 -[N-[(4-acetyl)piperazine-1 -cartx)- 
nyl]amiiio]cyclohexanecarbaxaiTiide 

10237] 



[0238] The same procedure as in Example 6 was repeated except that the (2RS, 3S)'N-cyclopentyl-3-amlno-2- 
hydroxyheptanamide was replaced by 343mg of (2RS, 3S)-N-cyclopentyl-3-amino-2-hydroxy-5-methylhexanamide 
synthesized in Reference Example 20, whereby 345mg of the captioned N-[(S)-1-(N-cyclopentylamino)-1,2-dioxo-5- 
methyl-3-hexyl]-1 -(N-[(4-acetyl]piperazine-1 -cart)onyl]amino]cycloh6xanecart)Qxamlde was obtained in a yield of 44%. 

1 H-NMR (CDCI3. 6) : 0.94 (3H, d. J=7Hz). 0.97 (3H. d. J=7Hz). 1 .25 - 1 .57 (6H. m). 1 .58 - 1 .80 {8H. m). 1 .85 - 2.20 
(7H. m). 2.13 (3H, s), 3.37 - 3.41 (2H, m), 3.47 - 3.51 (4H. m), 3,66 - 3.70 (2H, m), 4.10 - 4.20 
(1 H, m). 4.52 (1 H, s). 5.19 - 5.25 (1 H. m). 6.82 (1H. d. J=8Hz). 7.78 (1H, d. J=7Hz) 

IR (v . KBr. cm-^) : 3904. 1730, 1370. 1286. 1202. 1 172. 1 104 

Rf : 0.62 

Example 59 

Synthesis of N-[(S)-1 -(N-cyclopentylamlno)-l ,2'dioxo-3>heptyl]*1 -[N-(morpholine-4-sulfbnyl)amino]cyclohexanecar- 
boxamide 

[0239] 




[0240] The same procedure as in Example 2 was repeated except that the 1 -[N-[4-{morpholine-4-carbo- 
nyl)]amino]cyclohexane carboxylic acid was replaced by 0.49g of 1-[N-(morpholine-4-sul1bnyl)amino]cyclohexane car- 
boxyllc acid synthesized in Reference Example 25. whereby 0.64g of the captioned N-[(S)-1 -(N-cyclopentylamino)-1 ,2- 
dioxo-3-heptyl]-1-[N-(morphollne-4-8ulfonyi)amino] cyclohexanecartxixamlde was obtained in a yield of 76%. 

1H-NMR {CDCI3. 8) : 0.88 (3H, t. J=7H). 1.20 - 1.50 (8H. m), 1.58- 1.80 (9H. m). 1.90- 2.10 (7H. m). 3.22 (4H. t. 
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J=4Hz), 3.72 (4H. t. J=4Hz), 4.14 - 4.20 (1H. m), 4.54 (IH. s), 5.21 - 5.26 (1H. m). 6.82 (1H, d. 

J=8Hz). 6.93 (IH. d. J=8Hz) 
IR (v , KBr, : 3336. 3270, 2956, 2931, 2861. 1725. 1671. 1521, 1454 
Rf : 0.47 

Example 60 

Synthesis of N-[(S)-1 •(N-cyclopentylamino)-1 ,2<liQxo-5-methyl-3-hexyq-1 -[N-(rTK)rpholine-^ 
anecartx)xamide 

[0241] 



OH H ° " ? 



[0242] The same procedure as in Example 51 was repeated except that the 1-[N-(morpholine-4-carbo- 
nyl)amjno]cyclohexane carboxytic acid was replaced by 0.49g of 1-[N-(morpholine-4'Sulfonyl)amino]cyclohexane car- 
boxylic acid synthesized in Reference Example 25, whereby 0.63g of the captioned N-[(S)*1 -(N-cyciopentytamino)-1 ,2- 
dioxo-5-methyl-3-hexyq-1-[N-(morpholine-4-sulfbnyl) amino]cyclobexanecarboxamide was obtained in a yield of 74%. 

1H-NMR (CDCI3. 6) : 0.95 (3H, d, J=6H). 1.01 {3H. d. J=6H). 1.20 - 1.80 (15H. m). 1.90 - 2.10 (6H. m). 3.22 (4H, t, 
J=5Hz), 3.72 (4H. t. J=5Hz), 4.10 - 4.20 (1H. m). 4.51 (1H. s), 5.20- 5.30 (IH. m). 6.82 (IH. d. 
J=7Hz). 6.86 (IH, d. J=7Hz) 

IR (v . KBr. cm"^) : 3394. 3340, 3261. 2958. 2865, 1725. 1671. 1523. 1454 

Rf : 0.48 

Example 61 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 .2-dioxo-3-heptyll-1 •[N-(4-acetylpiperazine-1 -suifbnyl)amino]cyclohex- 
anecarboxamide 

[0243] 



OH H ° L J H II H 

ky MeyN^ n o < o 

O ( 



[0244] The same procedure as in Example 59 was repeated except that the 1-[N-(morpholine-4-sulfo- 
nyl)amino]cyclohexane carboxylic acid was replaced by 0.5g of 1-[N-(4-acetylpiperazine-1-sulfonyl)amino]cyclohexane 
cartx)xylic acid synthesized in Reference Example 26. whereby 0.35g of the captioned N-[(S)-1-(N-cyclopentylamino)- 
1,2-diQxo-3-heptyl]-1-[N-(4-acetylpiperazine-1-sulfonyl)amlno] cyciohexanecarboxamide was obtained in a yield of 
43%. 
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1H-NMR (CDCI3, 6) : 0.88 (3H. t. J=7H). 1.31 - 1.80 (17H, m), 1.88 - 2.10 (7H. m), 2.11 (3H, s). 3.20 - 3.30 (4H. m), 
3.50 - 3.57 (2H, m), 3.60 - 3.70 (2H. m). 4.10 - 4.20 (1H. m). 4.70 (1H, s). 5.20 - 5.25 (1H. m). 
6.86 (1 H, d, J=8Hz). 6.91 (1H. d. J=8Hz) 

IR (v . KBr. cm"^) : 3334. 3266, 2956. 2933. 2867. 1727, 1668, 1646, 1525, 1450 

Rf : 0.60 

Example 62 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 ,2-dioxo-5-methyl-3-hexyl]-1 -[N-(4-acetylpiperazine-1 -suHo- 
nyl)amino]cyclohexanecartx)xamide 

[0245] 



OH H 9 IJ H 9 H 

O / 



>- 



[0246] The same procedure as in Example 60 was repeated except that the 1-[N-[4-(morpholine-4-sulfb- 
nyl)]amino]cydohexane carboxylic acid was replaced by 0.5g of V[N-(4-acetylpiperazine-1 -sulfbnyl)amino]cyclohexane 
cart)oxylic acid synthesized in Reference Example 26. whereby 0.4g of the captioned N-[(S)-1-(N-cyclopentylamino)- 
1,2-diox(>'5-metl^-3-hexyl]-1*[N-(4-acetylpiperazine-1' sulfbnyl)amino]cyclohexanecarboxamide was obtained in a 
yield of 50%. 

1H-NMR (CDCI3. 8) : 0.95 (3H. d, J=6H), 1.00 (3H. d. J=6H). 1.30 - 2.10 (21 H, m). 2.11 (3H. s), 3.20 - 3.30 (4H. m). 

3.50 ■ 3.57 (2H. m). 3.60- 3.70 (2H. m), 4.10 - 4.20 (1H, m). 4.51 (1H, s), 5.20 - 5.30 (1H, m), 

6.84 (1H, d, 1=8Hz), 6.87 (1H, d. J=8Hz) 
IR (v. KBr. cm-1) : 3340. 3266. 2956. 2869, 1727, 1671, 1641. 1521, 1430 
Rf : 0.61 

Example 63 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-l ,2-dioxa-4-methyl-3-pentyl]-1 -[N-(4-acetylpiperazine-1 -suHb- 
nyl)amino]cyclohexanecarboxamide 

[0247] 

OH H ° Cj H 9 H 

^ O Ly Me^N^ ^ H 0^0 k/ 

O 



[0248] The same procedure as in Example 15 was repeated except that the 1-[N-[4-(morpholine-4-carbO' 
nyl)]amino]cydohexane carboxylic acid was replaced by 0.5g of 1 -[N-(4-acetylpiperazine-1 -sulfbnyl)amino]cyclohexane 
carboxylic acid synthesized in Reference Example 26, whereby 0.41g of the captioned N-[(S)-1-(N-cyclopentylamino)- 
1,2<lioxo-4-methyl-3-pentyl]-1-[N-(4-acetylpiperazine-1-suIfbrYyOamino]cyclohexanecarto was obtained in a 
yield of 50%. 
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1H-NMR (CDCI3. 8) : 0.88 (3H. d. J=7H). 1.01 (3H, d, J=7H). 1.30 - 1.80 (12H. m). 1.90 - 2.05 (6H. m). 2.11 (3H, s). 

2.36 - 2.43 (1 H, m). 3.20 - 3.25 (4H, m). 3.46 - 3.51 (2H. m). 3.60 - 3.70 (2H. m). 4. 1 3 - 4. 1 8 (1 H. 

m). 4.64 (1H. s), 5.12 - 5.15 (1H, m), 6.86 (1H, d. J=8Hz), 7,00 (1H, d. J=8Hz) 
IR (v, KBr, cm-^) : 3384, 3261. 2958, 2865. 1737. 1670. 1633, 1536, 1508. 1450 
5 Rf : 0.63 

Example 64 

Synthesis of N-[(S)-1 -[N-(2,2-dimethylpropyOamino]-1 .2-diQxo-3-heptyl]-1 -(N-(morpholine-4-carbonyl)amino]cyclohex- 
10 anecarboxamide 

[0249] 



25 

[0250] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
174mg of neopentylamine, whereby 367mg of the captioned N-[(S)-1-[N-(2,2-dimethyl-propyl)amino]-1.2-dioxo-3-hep- 
tyl]-1-[N-(morpholine-4-carbonyQamino]cyclohexanecarfoQxamide was obtained in a yield of 38%. 

30 1H-NMR (CDCI3, 6) : 0.88- 0.90 (3H. m). 0.92 (9H, s). 1.08 - 1.42 (7H. m). 1.65 - 1.71 (4H. m), 1.86- 1.99 (3H. m). 

2.00- 2.12 {2H, m), 3.04 - 3.15 (2H. m), 3.39 (4H. t, J=5Hz), 3.72 (4H. t. J=5Hz). 4.46 (1H, s). 

5.18 (1H. ddd. J=5Hz. 7Hz. 8Hz). 6.96 (1H, t, J=6Hz). 7.95 (1H, d, J=7Hz) 
IR (v, KBr, cm'^) : 3340. 2958, 2929. 1677. 1608. 1531. 1261. 1116 
Rf : 0.48 

35 

Example 65 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 ,2-dioxo-3-heptyl]-1 -[N-(pyridine-3-sulfbnyl)amino]cyclohexanecartx>xa- 
mide 

40 

[0251] 




[0252] The same procedure as in Example 53 was repeated except that the 1-[N-(4-methQxybenzenesulfo- 
nyl)amino]cyclohexane carboxylic acid was replaced by 1 . 1 g of 1 -[N-(pyridine-3-sul1bnyl)amino]cyclohexane carboxytic 
acid synthesized in Reference Example 27, whereby 248mg of the captioned N-[(S)-1-(N-cyclopentylamino)-1.2-dioxo- 
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3-heptyl]-1-[N-(pyridine-3-suHbnyl)amino] cyclohexanecart>oxamide was obtained in a yield of 13%. 

1 H-NMR (CDCI3. S) : 0.86- 0.93 (3H. m), 1 .26- 1 .36 (7H. m). 1 .47- 1 .51 (5H, m). 1 .60 - 1 .72 (5H, m), 1 .84 - 2.06 (7H. 

m), 4.19 - 4.23 (1H. m), 4,98 - 5.04 (1H, m), 5.50 (1H. s), 6.93 (1H, d. J=8Hz), 7.01 (1H. dt, 
J=2Hz. 8Hz), 7.43 (1H, ddd, J=1Hz. 5Hz, 8Hz). 8.15 (1H. dt, J=2Hz, 8Hz), 8.75 (1H. dt. J=2Hz. 
5Hz). 9.06 (1H,d. J=2Hz) 

IR (v. KBr. cm-^) : 3355. 2956. 1668. 1525. 1 170 

Rf : 0.48 

Example 66 

Syntliesis of N-[(S)-1 -(N-cyclopentylmethylamino)-1 ,2-dioxo-3-heptyl]-1 -[N-(4-acetylpiperazine-1 -carfoo- 
nyl)amino]cyclohexanecarboxaniide 



[0253] 



JO 

i O Me^N^ O < O 



[0254] The same procedure as in Example 28 was repeated except that the (2RS. 3S]-2-liydroxy-3-[N-[1 -[N-Cmor' 
pho!ine-4-carbonyOamino]cyclohexanecartx)nyl] amino]heptanoic acid was replaced by 881 mg of (2RS. 3S)-2-hydroxy- 
3-[N-[1-[N-(4-acetylpiperazine-1-carbonyl) amino]cyclohexanecarfoonyl]amino]heptanoic acid synthesized in Reference 
Example 28 and the 3-chlorobenzylamine was replaced by 496mg of cyclopentylmethylamine, whereby 64mg of the 
captioned N-[(S)-1-(N-cydopentylmethylamino)-1,2<lioxo-3-heptyl]-1-[N-(4-acetylpiperazine-1-cartx}nyl) 
amino]cyclohexanecart)oxamide was obtained in a yield of 1 1%. 

IH-NMR (CDCI3. 6) : 0.86 - 0.90 (3H. m). 1.17-1.44 (9H. m). 1,53 - 1.77 (8H. m), 1.86 - 2. 14 (10H. m). 3.22 (2H, dd. 

J=6Hz, 7Hz). 3.34 - 3.41 (2H. m). 3.45 - 3.51 (5H. m), 3.67 - 3.70 (2H, m). 4.52 (1H, s), 5.17 - 

5.22 (1 H. m), 6.90 (1 H. t. J=6Hz), 7.79 (1 H, d, J=7Hz) 
IR (v. KBr, cm-^) : 3353. 2952. 1629. 1529. 1444. 1250 
Rf : 0.51 

Example 67 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 .2-dioxo-3-heptyl]-1 -[N-(4-acetylaminobenzene-1 -sulfo- 
nyl)amino]cyclohexanecart>oxamide 

[0255] 
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[0256] The same procedure as in Example 53 was repeated except that the 1'[N-(4-methQxybenzene8ulfo- 
ny1)amino]cyclohexane carboxylic add was replaced by 511 mg of 1-[N- (4-acetylaminobeuzenesulfonyl) 
amino]cyclohexane carboxyiic add synthesized in Reference Example 29, whereby 526mg of the captioned N-[(S)-1- 
5 (N-cyclopentylamino)- 1 .2-diQxo-3-heptyl]- 1 -[N-(4-acetylaminobenzene- 1 -sulfbnyl) amino]cydohexanecartx)xamide 
was obtained in a yield of 63%. 

1H-NMR (CDCI3, 6) : 0.85 - 0.87 (3H, m), 1.24- 1.35 (7K m). 1.46- 1.60 (5H. m). 1.63 - 2.05 {12H. m), 2.23 (3H. s). 

4.1 1 . 4.21 (1 H, m), 4.90 • 4.95 (1 H, m), 5.00 (1 H, s), 6.98 (1 H. d. J=8Hz). 7.08 (1 H, d, J=8Hz), 
10 7.55 (1 H. s). 7.61 (2H. d. J=9Hz). 7.78 (2H. dd. J=2Hz. 7Hz) 

IR (v. KBr. cm-^) : 3334. 2952. 1656, 1592. 1531, 1402. 1324. 1151. 1095 
Rf : 0.58 

Example 68 

IS 

Synthesis of N-[(S)-1 ,2-dioxo-l -[N-(1 *hydroxycydoh6xylmethyl)amino]-3-heptyq-1 -[N-(nfK)rpholine-4-cartx)- 
nyl)amino]cycloh6xanecarboxamide 

[0257] 



2S 




[0258] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
258mg of 1-hydroxycyclohexylmethylamine, whereby 140mg of the captioned N-[{S)-1.2-dioxo-1-[N-(1-hydroxycy- 
clohexylmethyl)amino]-3-heptyl]-1-[N-(morpholine-4-carbonyl)amino]cydohexanecarboxamide was obtained in a yield 
35 of 18%. 

1H-NMR (CDCI3, 6) : 0.88 (3H. t. J=7Hz). 1.26 - 1.44 ( 11H. m), 1.52 - 1.71 (9H, m), 1.84 - 1.97 ( 3H. m). 2.04 - 2.11 
(3H. m), 3.30 (2H, d, J=6Hz), 3.38 {4H, t. J=5Hz). 3.71 (4H, t, J=5Hz), 4.48 (1H, s), 5.06 - 5.11 
(1H, m). 7.18 (1 H. bs). 7.90 (1H. d. J«7Hz) 
40 IR(v, KBr,cm-^>: 2931.1664.1631,1529 
Rf : 0.65 
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Example 69 

Synthesis of N-[(S)-1 -(N-cycloperTtylamino)-1 .2-dioxo-3-heptyq-1 -[N-[(4-ethoxycart)onyl)piperazine-1 -carbo- 
ny1]amino]cyclohexanecarbQxamide 

[0259] 




[0260] The same procedure as in Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecait)Oxylic acid was replaced 982mg of 1-[N-[(4-ethQxycartx)nyl)piperazine-1-carbonyl]amino] 
cyclohexanecartx)xylic acid synthesized by the same procedure as in Reference Example 8 .whereby 767mg of the 
captioned N-[(S)-1-(N-cyclopentylamino)-1 ,2-dioxo-3-heptyl]-1 -[N-[(4-ethoxycarbonyl)piperazine-1 -carbo- 

nyl]amlno]cyclohexanecarbOKamlde was obtained In a yield of 48%. 

1H-NMR (CDCI3, S) : 0.88 (3H. t. J=7Hz). 1.20 ■ 1.51 (12H. m). 1.55 ■ 1.73 (8H. m). 1.82 - 2.04 (5H. m). 2.05 ■ 2.14 
(2H, m), 3.37 - 3.42 (4H, m), 3.51 - 3.53 (4H, m), 4.13 - 4.19 (3H, m), 4.48 (1H. s), 5.18 (IK ddd, 
J=:12Hz. 7Hz. 5Hz). 6.81 (1H, d, J=8H2), 7.88 (1H, d, J=7H2) 

IR (v, KBr, cm"^) : 3299, 2931 , 1650, 1 523 

Rf : 0.49 

Example 70 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 .2-dioxo-3-heptyq-1 -[N-[(4-methylsuHbnyi)piperazine-1 -carbo- 
nyl]amino]cyclohexanecarbQxamide 

[0261] 




[0262] The same procedure as in Example 2 was repeated except that the 1-[N-(morphotine-4-carbo- 
nyl)amino]cyclohexanecarboxylic acid was replaced by the 667mg of 1-[N-[(4-methyl8uifbnyl)piperazine-1-carbo- 
nyljaminojcyclohexanecarboxylic acid synthesized by same procedure as in Reference Example 8, whereby 791 mg of 
the captioned N-[(S)-1 -(N-cydopentylamino)-1 ,2-di0K0-3-heptyl]-1 -[N-[(4-methylsulfonyl)piperazine-1-cartX)nyl]amino] 
cyclohexanecartx>xamide was obtained in a yield of 73%. 

1H-NMR (CDCI3. 8) : 0.88 (3H. t, J=7Hz), 1.23 - 1.50 (8H. m), 1.58 - 1.80 (9H, m). 1.83 - 2.18 (7H. m), 3.10 (3H. s). 

3.26 (4H. t, J=5Hz). 3.54 (4H. t, J=5Hz). 4.11 - 4.21 (1H, m), 4.54 (1H, s), 5.19 (1H. ddd. 

J=:12Hz, 7Hz. 5Hz), 6.80(1 H. d. J=8Hz), 7.71 (1H, d. J=7Hz) 
IR (v. KBr, cm-^) : 3318. 2954. 2933. 1654, 1529 
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Rf : 0.62 
Example 71 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 .2-dioxo-3-heptyl]-1 -[N-[(4-isobutyryl)plperazine-1 -carbo- 
nyl]amino]cyclohexanecarbQxamide 

[0263] 




[0264] The same procedure as in Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
nyl)amlno]cyclohexanecarfooxylic acid was replaced by the 416mg of 1-[N-[(4-isobutyryl)piperazine-1-carbo- 
nyljaminojcyclohexanecarboxylic acid synthesized by the same procedure as In Reference Example 8. whereby 349mg 
of the captioned N-[(S)-1 -(N-cyclopentylamino)-1 .2"dlOKO-3-heptyf]-1 -[N-[(44sobutyryOpiperazine-1 -carbo- 
nyl]amlno]cyclohexanecarboxamide was obtained in a yield of 51%. 

1H-NMR (CDCI3. 8) : 0.88 (3H, t. J=7H2). 1.14 (6H. d. J=9Hz), 1.21 - 2.18 (24H, m). 2.78 - 2.82(1H. m). 3.30 - 3.70 
(8H, m). 4.10 - 4.20 (1H, m). 4.48 (1H. s), 5.18 (1H. ddd. J=12Hz, 7Hz. 5Hz). 6.79 (IH, d. 
J=8Hz), 7.81 (IH, d. J=7Hz) 

IR (v, KBr, cm-^) : 3332. 3266. 2960. 2861. 1733. 1666. 1614 

Rf : 0.54 

Example 72 

Synthesis of N-[(S]-1 -(N-cyclopentylamino)-1 .2-dioxo-3-heptyl]-1 -[N-(thiamorpholine-4-cartx)nyl)amino]cyctohexane- 
cartx>xamide 

[0265] 



O 



[0266] The same procedure as in Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
ny1)amino]cycloh6xanecait)oxylrc add was replaced by 348mg of 1-[N-(thiamorpholine-4-cafbonyl)amino]cycloh3xane- 
cartx)xy1ic acid synthesized by the same procedure as in Reference Example 5, wherby 333mg of the captioned N-[(S)- 
1-(N-cyclopentylamino)-1,2<lioxo3-heptyt]-1-(N-(thiamorpholine-4H:artx)nyl)amino]cyclohexanecarto was 
obtained in a yield of 53%. 

1H-NMR (CDCI3. 6) : 0.88 (3H. t. J=7Hz). 1.20 - 2.20 (24H, m). 2.60 ■ 2.70 (4H. m), 3.65 ■ 3.80 (4H. m). 4.05 - 4.10 
(IH. m). 4.42 (IH. s). 5.18 (IN. ddd, J=12Hz. 7Hz, 5Hz), 6.79 (IN. d. J=:8Hz), 7.94 (IH. d, 
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J=:7HZ) 

IR (v, KBr. cm-^) : 3320. 2952, 2933, 2856. 1727. 1648, 1623. 1517 
Rf : 0.41 

5 Example 73 

Synthesis of N-[(S)-1-(N-cyclopentylamino)- 1 .2<lioxo-3-heptyt]-1-[N-[(4-ethoxycarbonyl}piperidine-1-carbo- 
nyl]amino]cyclohexanecarbQxamide 

10 [0267] 



IS 




[0268] The same procedure as in Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
25 nyl)amino]cyclohexanecarboxylic acid was replaced by 979mg of 1-[N-[(4-ethoxycarfoonyl)piperidine-1-carbo- 
nyl]amino]cyclohexanecarbQxylic acid synthesized by t he same procedure as in Reference Example 8, whereby 
81 5mg of the captioned N-[(S)-1 -(N-cyclopentylaminoj-l .2-dioxo-3-hepty!]-1 -[N-[(4-ethoxycart)onyl)piperidine-1 -carbo- 
nyl]amino] cyclohexanecartx>xamide was obtained in a yield of 50%. 

30 1H-NMR (CDCI3, 5) : 0.88 (3H. t. J=7Hz). 1.26 (3H. t. J:«7Hz). 1.21 - 2.18 (28H. m). 2.50 (1H, tt, J^IOHz, 4Hz). 2.90 - 
3.05 (2H. m), 3.80 - 3.95 (2H. m), 4.05 - 4.12 (3H. m). 4.44 (1H, s). 5.19 (1H, ddd. J=12Hz, 7Hz, 
5Hz), 6.85 (1H. d, J=:9Hz). 8.04 (1H. d, J=7Hz) 

IR (v, KBr. cm'^) : 3372. 2954, 2859. 1731, 1656, 1544 

Rf : 0.38 

35 

Example 74 

Synthesis of N-[(S)-1 ,2-dioxo- 1 -[N-(2-oxo-2-phenylethyl)amino]-3-heptyl]-1 -[N-(morpholine-4-cartx)- 
nyl)amino]cycloh&(anecaftx>xamide 

40 

[0269] 




[0270] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
55 257mg of 2-aminoacetophenone hydrochloride and 304mg of triethylamine, whereby 364mg of the captioned N-[(S)- 
1 .2-dioxo-l -[N-(2-oxo-2-phenylethyi)amino]-3-heptyi]-1 -[N-(nfiorpholine-4-cari3onyl)amino]cyclohe^^ 
was obtained in a yield of 47%. 
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1H-NMR (CDCI3. 6) : 0.89 (3H. t. J=7Hz). 1 .26 - 1 .43 (6H, m), 1 .57 - 1 .71 (5H. m), 1 .85 - 2.18 (5H. m). 3.36 - 3.42 (4H. 

m), 3.68 • 3.74 (4H. m), 4.46 (1H. s). 4.73 (1H. dd, J=:16H2, 5Hz), 4.84 (1H. dd, J=16Hz. 5Hz). 

5.22 - 5.28 (1H. m). 7.52 (2H. t, J=8Hz). 7.64 (1H. t. J=8Hz). 7.87 (1H, t. J=5Hz), 7.97 (2H, d, 

J=8Hz), 7.98 (1H. d. J=6Hz) 
IR (v, KBr. cm"^) : 3288. 2929, 2857, 1677, 1629 
Rf : 0.61 

Example 75 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-[(2-methyl-1 ,3-benzodioxo!ane-2-yl)methy1]amino]-3-heptyl]-1 -[N-(morpholine-4- 
carbonyl)amino] cyclohexanecarboxamide 

[0271] 




[0272] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
248mg of 1'(2-methyM.3-benzodloxolane-2-yl)methanamine, whereby 464mg of the captioned N-[(S)-1.2-dloxo-1-[N- 
[(2-methyl-1,3-benzodiQxolane-2-yl)methyl]amino]-3-heptyq-1-[N-(nfK)rphdine-4-carbonyl] 
mide was obtained in a yield of 57%. 

1H-NMR (CDCI3, 6) : 0.87 (3H, t J=7Hz), 1.22- 1.42 (6H, m), 1.56 - 1.68 (5H, m), 1.65 (3H, s), 1.61 - 1.94 (3H, m). 

2.03 - 2.13 (2H. m), 3.37 (4H. t, J=5Hz). 3.64 (1H. dd. J=12Hz. 6Hz). 3.71 (4H. t. J=5H2). 3.78 
(1 H. dd. J=1 2Hz, 6Hz), 4.41 (1H. s). 5.15 - 5.22 (1 H. m). 6.73 - 6.82 (4H. m), 7.54 (1H. t. J==5Hz). 
7.94 (1H, d. J=6Hz) 

IR (v, KBr, cm'i) : 3315, 2931. 2857, 1666, 1639 

Rf : 0.50 

Exarnple 76 

Synthesis of N-[(S)-1 ,2^110X0-1 -[N-[(2-phenyl-1 ,3-diQxolane-2-yf)m6thyl] amino]-3-heptyl]-1 -[N-(nfX)rphotine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

[0273] 




[0274] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
269mg of 1-^(2-phenyl-1,3-dioxolane-2-yl)methanamine. whereby 553mg of the captioned N-[(S)-1,2-diQxo-1-[N-[(2- 
phenyl-1 ,3-dioxolane-2-yl}m6thyl]amino]-3-heptyl]-1 -[N-(nfK)rpholine-4- carbonyl)amino]cyclohexanecai1x)xamide was 
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obtained in a yield of 66%. 

1 H-NMR (CDCI3. 6) : 0.88 (3H, t, J=7H2). 1 .21 - 1 .42 (6H, m), 1 .55 - 1 .71 (5H, m), 1 .83 - 1 .97 (3H. m), 2.04 - 2.15 (2H, 
m). 3.38 (4H, t. J=5H2). 3.61 (1H, dd. J=14Hz. 6Hz), 3.70 (1H. dd. J=14Hz. 6Hz), 3.72 (4H, t. 
5 J=5Hz), 3.79 - 3.89 (2H, m). 4.00 - 4.10 (2H. m). 4.44 (1H. s). 5.12 - 5.18 (1H. m). 7.15 (IH. t. 

J=5Hz). 7.31 - 7.38 (3H, m). 7,45 - 7.56 (2H, m), 7.93 (IH, d, J=7Hz) 

IR (v, KBr. cm-^) : 3313, 2954. 2931. 1689, 1650 

Rf: 0.50 

10 Example 77 

Synthesis of N-[(S)-1 -[N-(2,2-dlniethoxyethyl)amino]-1 ,2-dioxo-3-heptyq-1 •[N-(niorpliollne-4-carbonyl)amino]cyclohex- 
anecarboxamide 



IS [02751 




[0276] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamlne was replaced by 
158mg of 2.2-dimethoxyethanamine, whereby 391 mg of the captioned N-[(S)-1-[N-(2.2-dim6thoxyethyl)amino]-1.2- 
30 dioxo-3-hepty1]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecart>oxamide was obtained in a yield of 54%. 

1 H-NMR (CDCI3. 6) : 0.88 (3H. t. J=7Hz), 1 ,23 - 1 ,42 (6H. m), 1 .57 - 1 .69 (5H, m). 1 .83 - 2.1 5 (5H. m), 3.35 - 3.51 (2H, 
m), 3.39 (4H, t. J=5Hz), 3.40 (6H. s). 3.72 (4H. t. J=5Hz). 4.40 (IH. t. J=6Hz), 4.44 (IH, s). 5.16 
- 5.24 (IH. m). 7.03 (IH. t. J=5Hz), 7.94 (IH, d, J=6Hz) 
35 IR (v, KBr, cm'^) : 3332. 2931 , 2857. 1675, 1631 

Rf : 0.74 



Example 78 



40 Synthesis of N-[(S)-1 ,2-dioxo*1 -[N-[(1 .3-dioxolane-2-yl)methyl]amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarbQxamide 



(0277] 



45 



50 



H O ^ " .0 ^ O 



55 



[0278] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
1 55mg of 1 -(1 ,3-dlQxolane-2-yl)methanamine. whereby 352mg of the captioned N-[(S)-1 .2-dioxo-1 -[N-[(1 .3-diaxoIane- 
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2-yl)methyQamino]-3-heptyq-1-[N-(morpholine-4-cartenyl)amirK^^ cyclohexanecaitoxamide was obtained in a yield of 
49%. 



1H-NMR (CDCI3, 6) : 0.88 (3H, t. J=7Hz). 1.22 - 1.44 (6H. m), 1.57 - 1.69 (5H. m), 1.82 - 2.15 (5H. m). 3.39 (4H. t. 
5 J=5Hz), 3,52 {2H, dd. J=6Hz. 4Hz), 3.72 (4H. t, J=5Hz), 3.85 - 4.04 (4H, m), 4.45 (1H. s). 5.00 

(1H, t, J=4Hz), 5.13 - 5.20 (1H, m), 7.06 (IH. t. J=6Hz). 7.95 (1H. d. J=6Hz) 
IR (v, KBr. cm-^) : 3320. 2931 . 2857. 1677. 1 648 
Rf : 0.77 

10 Example 79 

Synthesis of N-[(S)-1-[N-[(2-metliyl-1 ,3<iiaxolane-2-y1]methyl]anfiino]-1.2<liQxo-3-heptyl]-1-[N-(iTK)rpliollne%4-cart^ 
nyl)amino]cyclohexanecart>oxamide 



IS [0279] 



20 



25 




[0280] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
179mg of 1-(2-methyl-1.3-dioxolane-2-yl)methanamine, whereby 447mg of the captioned N-[(S]-1-[N-[(2-methyl-1,3- 
30 diQxolane-2-yl)methyl]amino]-1 ,2-diQxo-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxan(iide was 
obtained in a yield of 60%. 

1H-NMR {CDCI3. 6) : 0.88 (3H. t. J=7Hz). 1.22 - 1.42 (6H, m). 1.33 (3H, s). 1.50 - 1.71 (5H. m). 1.82 - 2.15 (5H, m), 
3.39 (4H, t, J=5Hz). 3.39 - 3.49 (2H, m). 3.72 (4H. t J=5Hz). 3.93 - 4.02 {4H, m), 4.43 (1H, s), 
35 5.15 - 5.22 (1H, m). 7.06 (1H, t. J=5Hz), 7.96 (1H, d. J=6Hz) 

IR (v. KBr. cm'^) : 3428. 2929. 2857. 1660 
Rf : 0.72 

Example 80 

40 

Synthesis of N-[(S)-1 ,2-dioxo-l -N-[{S)-(1 -phenylethyl)amino]-3-heptyl]-1 -tN-(morpholine-4-carbonyl)aminolcyclohex- 
anecartx)xamide 

[0281] 



50 



55 




^V^COOH 



■■7°' 



[0282] The same procedure as In Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
1 64mg of (S)-1 -phenylethylamine. whereby 601 mg of the captioned N-[(S)-1 .2-dioxo-1 -N-[(S)-(1 -phenylethyl)amino]-3- 
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heptyq-1-[NKnfK)ipholine-4-cartxnyl)amino]cyclohexanec^ was obtained in a yield of 80%. 

1H-NMR (CDCI3, 6) : 0.88 (3H. t. J=7Hz). 1.24 - 1.45 (8H. m), 1.53 (3H, d, J=7H2), 1.58 - 1.70 (4H. m), 1.80 - 1,91 
(2H, m). 2.02 - 2.14 (2H, m), 3.22 - 3.38 (4H. m), 3.68 - 3.72 (4H. m), 4.47 (1H. s), 5.03 - 5.07 
5 (1H, m). 5.12 (1H, ddd. J=12Hz. 8Hz. 5Hz), 7.10(1H. d, J=8Hz), 7.27 - 7.35 {5H. m), 7.95 (1H. 

d, J=8Hz) 

IR (v, KBr. cm-^) : 3376, 2931 . 1654, 1546, 151 1 
Rf : 0.54 

10 Example 81 

Synthesis of N-[{S)-1 ,2-dioxo-1 -N-[(R)-(1 -phenyletfiyljaminol-S-heptyll-l -[N-(morpholine-4-carbonyl)amino]cyclohex- 
anecarbcxamide 

IS [0283] 



20 




2S 



[0284] The same procedure as in Example 28 was repeated except that the 3-chlorobenzytamine was replaced by 
1 64mg of (R)-1 ishenylethylamine, whereby 5d7mg of the captioned N-[(S)-1 .2-dioxo-1 -N-[(R)-(1 -phenylethyl)amino]-3- 
30 heptyl]-1 -[N-(morpholine-4-carbony1)amino]cyclohexanecarboxamlde was obtained in a yield of 78%. 

1H-NMR (CDCI3, 6) : 0.86 {3H. t. J=7Hz), 1.13 - 1.45 (8H, m), 1,53 (3H. d, J=7H2), 1.55 (4H. m), 1.80 - 2.00 (2H. m), 
2.02 - 2.18 (2H, m), 3.35 - 3.38 (4H. m). 3.68 - 3.72 (4H. m). 4.47 (1H, s), 5.04 - 5.08 (1 H, m), 
5.12 (1 H, ddd. J«12Hz, 7Hz, 5Hz). 7.1 1 (1 H. d, J=8Hz), 7.25 - 7.37 {5H, m). 7.93 (1 H. d, J=7Hz) 
35 IR (v. KBr. cm-^) : 3367, 3307, 1650, 1550, 151 1 

Rf : 0.54 



Exanrple 82 



40 Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-3-p6ntylamino]-3-heptyl]-1 -[N-(morpholine-4-carbonyOamino]cyclob6xanecarbQxa- 
mide 



[0285] 



45 



SO 



°0h 



OH 



COOH 




55 



[0286] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
131mg of 3-pentylamlne, whereby 330mg of the captioned N-[(S)-1,2-dioxo-1-[N-3-pentylamino]-3-heptyl]-1-[N-(mor- 
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pholine-4-cart>onyOamino]cyclohexanecartx)xamide was obtained in a yield cf 46%. 



1H-NMR (CDCI3. 8) : 0.86 - 0.91 (9H, m), 1 .20 - 1.57 (13H. m), 1.64 - 1.74 {2H, m), 1.80 ■ 2.02 (3H, m). 2.16 - 2.17 
(2H, m). 3.34 (4H. t, J=5Hz). 3.72 (4H, t, J=5Hz). 4.45 (1H. m), 5.19 - 5.24 (1H, m), 6.59 (1H. d. 
5 J=9Hz). 7.93(1 H,d,J=7Hz) 

IR (v, KBr, cm"^) : 3316, 1654, 1513 
Rf : 0.51 



Example 83 

10 

Synthesis N-[(S)-1 ,2-dlQxo-1 -[N-(2-nietiylphenyl)amino]-3-hep4yl]-1-[N-(nriorpholine-4-carkx>nyl)^ 
cart)oxamlde 



[0287] 

IS 



" O T 0^ O T O 



25 



[0288] The same procedure as In Example 28 was repeated except that the 3-chlorot}enzylamine was replaced by 
161mg of 2-methylaniline. whereby 445mg of the captioned N-[(S)-1,2-diQxo-1-[N-(2-methylphenyl)amino]-3-heptyq-1- 
[N-(morpholine-4-carbonyl)amino]cycloh6xanecarboxamide was obtained in a yield of 59%. 

30 

1H-NMR (CDCI3. 6) : 0.90 (3H. t, J=7Hz), 1.30 - 1.42 (6H. m). 1.62 - 1.76 (6H, m). 1.87 - 2.17 (5H. m), 2.32 (3H, s), 
3.37 (4H, t, J=5Hz). 3.69 (4H, t, J=5Hz), 5.24 - 5.29 (1 H, m), 7.10(1 H. dt, J=7Hz. 1 Hz). 7.20 (1 H. 
d. J=7Hz). 7.23 (1H. d, J=8Hz), 8.07 (2H, d, J=8Hz), 8.64 (1H, s) 

IR (v. KBr. cm"^) : 3386, 2929. 1685, 1643, 1527. 1457. 1255 
35 Rf : 0.52 

Example 84 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 ,2-dioxo-3-heptyl]-1 -[N-[(4-acetyl)perhydro-4-azaazepine-1 -carbo- 
40 ny1]anfnno]cyclohexanecarboxamide 

[0289] 



45 



SO 



O 



o 

A 



"0^0 w 



[0290] The same procedure as in Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
nyl)amino]cycloh«(anecaiboxylic acid was replaced by 622mg of 1-[N-[(4-acetyl)perhydro-4-azaazepine-1-carbo- 
nyl]amino]cycloh6xanecarbaxylic acid syrrthesized by the same procedure as in Reference Example 8, whereby 502mg 
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of the captioned N-[(S)-1-(N-cyclopentylamino)-1.2<iioxo-3-heptyl]-1-[N-I(4-acetyl)perhydro^ 
nyljamino] cyclohexanecartx>xamide was obtained in a yield of 47%. 

1H-NMR (CDCI3, 6) : 0.88 (3H, t, J=7Hz). 1.20- 2.20 (29H, m). 3.40 - 3.80 (8H, m), 4.10 - 4.20 (1H, m). 4.44 (1H. s). 
5 5.18 - 5.23 (IK m), 6.85 (1/2H. d. J=8Hz), 6.88 (I^H, d. J=8Hz), 7.86 (1/2H. d. J=7Hz), 7.95 

(1/2H. d.J=7Hz) 
IR (v. KBr, cm"') : 3397. 3363. 2954, 2935, 1664, 1629, 1527 
Rf : 0.62 

70 Example 85 

Synthesis of N-[(S)-1 '(N-cyclopentylanfiino)-1 ,2-dioxo-3-heptyl]-1 -[N*[(4'methoxy)piperidine-1 -carbo- 
nyl]amino]cyclohexanecarbQxamide 

15 [0291] 



20 



25 




[0292] The same procedure as In Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
30 nyl)amino]cyclohexanecarboxylic acid was replaced by 568mg of 1-[N-[(4-methoxy)piperidine-1-carbo- 
ny1]amino]cyclohexanecarboxylic acid synthesized by the same procedure as in Reference Example 8 . whereby 
51 2mg of the captioned N-[(S)-1 -(N-cyclopentylamino)-1 .2-dioxo-3-heptyl]-1 -[N-[(4-methoxy]piperidine-1 -carbo- 
nyl]amino]cyctohexanecarbOKamide was obtained in a yield of 51%. 

35 1 H-NMR (CDCI3, 5) : 0.87 (3H. t. J»7Hz), 1 .20 - 2.18 (28H, m), 3.10 - 3.25 (2H, m), 3.36 (3H, s), 3.34 - 3.42 (1 H, m), 
3.60- 3.70 (2H. m). 4.10- 4.20 (1 H, m). 4.45 (1 H, s), 5.18 (1H. ddd, J=1 1 Hz, 7Hz. 4Hz). 6.80 (1 H, 
d. J=7Hz),8.10(1H, d, J=7Hz) 

IR (v, KBr. cm-^) : 3330. 2935. 1658, 1625. 1517 

Rf : 0.47 



40 



45 



Example 86 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 .2-dioxo-3-heptyq-1 -[N-[N,N-bis(2-methoxyethyl)aminocart)o- 
ny1]amino]cyclohexanecarboxamide 

[0293] 



60 OH „ 



55 



/ OCHa ^ 
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[0294] The same procedure as in Example 2 was repeated except that the 604mg of 1-[N>(morphoiine-4-carbo- 
nyl)amino]cyclohexanecarboxylic acid was replaced by 1-[N-[N.N-bis(2-methaxyethyl)aminocarbonyl]amino]cyctohex- 
anecarboxylic add synthesized by the same procedure as in Reference Example 5, whereby 456mg of the captioned 
N-[(S)-1 -(N-cydopentyiamino)-! ,2HJioxo-3-heply|]-1 ■[N-[N,N-bls(2-methaxyethyl)aminocarbonyl] aminojcyclohexane- 
carlx>xamide was obtained in a yield of 43%. 

1H-NMR (CDCI3. 5) : 0.87 (3H. t, J=7Hz). 1.20 - 2.10 (24H. m), 3.63 (3H. s). 3.69 (3H. s). 3.50 - 3.60 (8H, m). 4.10 - 
4.20 (1H, m), 5.19 (1H, ddd. J=11Hz. 7Hz. 4Hz), 6.23 (1H. s). 6.80 (1H, d. J=8Hz), 7.97 (1H, d. 
J=7Hz) 

IB (v, KBr.cm-^) : 3361. 3257. 2952. 2859, 1724. 1646. 1517 
Rf : 0.36 



Synthesis of N-[{S)-1 -(N-cyclopentylamino)-1 ,2-dloxo-3-heptyl]-1 •[N-[[N-(2-methoxyethyl)-N-melhyl]aminocait)o- 
nyl]amino]cyctohexanecarboxamide 



[0296] The same procedure as in Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarfooxyltc acid was replaced by 516mg of 1-[N-[[N-(2-methoxy6thyl)-N-methyl)aminocarbo- 
nyl]amino]cyclohexanecarboxylic acid synthesized by the same procedure as in Example was repeated except that the 
in Reference Example 5, whereby 496mg of the captioned N-[(S)-1-(N-cydopentylamino)-1.2-diQxo-3-heptyl]-1-[N-[[N- 
(2-m6thQxyethyl)-N-m6thyl] aminocarbonyl]amino]cyclohexanecarbQxamid6 was obtained in a yield of 52%. 

1H-NMR (CDCI3. 6) : 0.88 (3H, t. J=7Hz). 1.20 - 2.20 (24H, m), 2.93 (3H, s). 3.40 (3H, s). 3.45 (2H. t, J=4Hz). 3.56 
{2H. t. J=4Hz). 4.10 - 4.20 (IH. m), 5.17 (1H, ddd. J=12Hz. 7Hz. 4Hz), 5.72 (3H. br-s). 6.82 (IH, 
d. J»8Hz), 8.03 (IH. d. ^=7Hz) 

IR (v. KBr. cm-^) : 3347, 3257, 2952, 2857, 1725, 1646, 1523 

Rf : 0.43 



Exanple 87 



[0295] 
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Example 88 

Synthesjs'of N-[(S)-1 ,2<li(ixo-1 -[N-KS)-! -oxo-l -methoxy-3-methyl-2-butyl]a(nno]-3-heptyq-1 -[N-(morpholine-4Harbo- 
nyl)amino] cydohexanecarboxamide 

[0297] 




-COOCXa 



[0298] The same procedure as in Example 28 was repeated except that the 3-chlorot)enzylamine was replaced by 
251 mg of L-vallnemethylester hydrochloride and 304mg of triethylamine, whereby 325rng of the captioned N-[(S)-1,2- 
dioxo-1-[N-[(S)-1 -oxo-l -methoxy-3-methyl-2-butylJaminol-3-heptyl]-1 -[N-Cmorpholine-A- carbonyl)amino]cyclohexane- 
carboxamide was obtained in a yield of 43%. 

1H-NI^R (CDCI3. 6) : 0.87 (3H, t, J=7Hz), 0.92 (3H, d, J=7Hz), 0.94 (3H, d, J=7Hz), 1.23 - 1.43 (6H. m), 1.56 - 1.69 
(5H, m), 1.84 - 2.27 (6H, m), 3.38(4H, t, J=5Hz), 3.72 (4H, t, J=5Hz). 3.76 (3H. s). 4.43 (1H. s). 
4.49 (1H, dd, J=9Hz, 5Hz), 5.18 - 5.24 (1H, m), 7.33 (1H. d. J=9Hz). 8.00 (IH. d. J=7Hz) 

IR (v, KBr. cm-1) : 3332. 2958. 2933. 1685, 1648 

Rf : 0.57 

Example 89 

Synthesis of N-[(S)-1 •[N-[(3,4-dihydro-2H-pyrane-6-yl)methyt]amino]-1 .2-dloxo-3-heptyl]-1 -[N-(morpholine-4-cartx)- 
nyl)amino]cyclohexanecafboxamide 

[0299] 




[0300] TTie same procedure as in Example 28 was repeated except that the 3-chlorobenzytamine was replaced by 
170mg of 1-(3,4-dihydro-2H-pyrane-6-yl)methanamine, whereby 256rng of the captioned N-[{S)-1-[N-[(3,4-dihydro-2H- 
pyrane-6-yt)methyl]amino]-1 ,2-diQxo-3-heptyl]-1 •[N-(morpholine-4-cart>onyt) amino]cyclohexanecart)Qxamide was 
obtained in a yield of 29%. 

1H-NMR (CDCI3. 6) : 0.88 (3H. t. J=7Hz), 1.22 - 1.44 (6H. m). 1.54 - 1.70 (5H. m). 1.75-2.15 (9H. m). 3.38 (4H. t. 

J=5Hz), 3.72 (4H, t. J=5Hz), 3.80 (2H.d. J=6Hz), 4.00 (2H. t. J=5Hz). 4.43 (IH, s), 4.72 (IH, t. 

J=4Hz), 5.14 - 5.21{1H. m). 7.05 (IH. t, J=5Hz). 7.94 (IH. d. J=6Hz) 
IR(v. KBr. cm'^) : 3318. 2931 . 2856.1668 
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Rf : 0.58 
Example 90 

5 Synthesis of N-[(S)-1 -[N-[(2-cyclohexyl-2-Qxo)ethyllamino]-1 ,2-dioxo-3-heptyq-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecar1x>3GEUTude 



[0301] 



20 

[0302] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
215mg of 2-amino-1-cyclohexylethanol, whereby 470mg of the captioned N-[(S)-1-[N-[(2-cyclohexyl-2- 
oxo)ethyl]amino]-1,2-dioxo-3-heptyl]-1-[N-(niapholine-4-carbonyl)amino]cyclohe^ was obtained in a 

yield of 60%. 

25 

1 H-NMR (CDCI3, 5) : 0.88 (3H. t. J=7Hz), 1 .08- 1 .45 (1 2H. m). 1 .54 - 1 .71 (5H. m). 1 .74 - 1 .98 (7H, m), 2.02 - 21 7 (2H, 
m), 2.37 - 2.46 (1H, m), 3.39 (4H. t. J=5Hz). 3.72 (4H. t. J=5Hz), 4.16 (1H, dd, J=20Hz, 5Hz). 
4.24 (1H, dd, J=20Hz. 5Hz), 4.27 (1H, s), 5.18- 5.25 (1H. m). 7.57 (IH. t. J=5Hz), 7.96 (1H. d. 
J=6Hz) 

30 IR (v, KBr, cm-1) : 3320. 2931, 2856, 1685, 1648 
Rf : 0.49 



Example 91 



35 Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(1 -methQxycyclohexylmethyl)amlno]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cycloh6xanecart)Qxamide 

[0303] 



40 



45 




COOH f^N^N^N^^'^-^OCH^ 



so 



[0304] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
340mg of 1-methoxycyclohexylmethylamlne, whereby 310mg of the captioned N-[(S)-1,2-cliQxo-1-[N-(1-methoxycy- 
clohexylmethyl)amino]-3-heptyl]-1-[N-(morpholine-4-cart>onyl)amino]cydohexanecarboxamide was obtained in a yield 
$5 of 39%. 

1 H-NMR (CDCI3. 6) : 0.87 (3H, t, J=7Hz), 1.24 - 1.34 (16H, m), 1.48 - 1.55 (3H, m), 1.64 - 1.67 (5H. m), 1.89 - 1.97 
(2H. m). 2.04 - 2.13 (2H. m). 3.17 (3H. s). 3.38 (4H. t, J=5Hz). 3.72 (4H. t, J=5Hz), 4.42 (IH, s). 
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5.22 - 5.27 (1H. m). 7.03 (1H, bs), 7.91 (1H. d. J*7Hz) 
IR (v. KBr. cm-^) : 3413. 2933, 1675, 1629. 1523 
Rf : 0,68 

5 Example 92 

Synthesis of N-[(S)-1 .2Kiiox(>-1-[N-[(RS)-2-oxocydohexyl]amino]-3-heptyl]-1-[N-(morphotine-4-^ 
nyl)amino]cycloh6xanecarboxamide 

10 [0305] 



IS 



20 




H o» 



^Y^COOH ► r^L 



[0306] The same procedure as in Example 28 vwas repeated except that the 3-chlorot>enzylamine was replaced t>y 
173mg of trans-2-aminocyclohexanol, whereby 508mg of the captioned N-[(S)-1,2-dioxo-1-[N-[(RS)-2"Qxocy- 
25 cbhexyl]amino]-3-heptyq-l-[N-(morpho[ine-4-carbonyl)amino]cyctohexanecarboxamlde was obtained in a yield of 
69%. 

1H-NMR (CDCI3, 6) : 0.88 (3H, t, J=7H2), 1.22 - 1.47 (8H, m). 1.55 - 2.00 (lOH. m), 2.03 - 2.20 (3H, m). 2.35 - 2.70 
(3H. m), 3.39 (4H, t. J=5Hz), 3.72 (4H. t, J=5Hz). 4.36 ■ 4.47 (1H. m). 4.46 (1H. s). 5.20 - 5.29 
30 (1H. m). 7.69 (1/2H. d, J=7Hz). 7.76 (I^H. d, J=6H2), 7.89 (1/2H, d. J=7Hz), 7.93 (1/2H. d, 

J=7H2) 

IR (v. KBr, cm"*) : 3332, 2931 , 2859. 1675, 1643 
Rf : 0.68 

35 Example 93 

Synthesis of N-[(S)-1 ,2-dioxo-1 -N-[[(RS)-4-methyl-1 -oxo-l -[N-(phenylmethyl)amino]-2i3entyl]amino]-3-pentyl]-1 -[N- 
(morpholine-4-cart)onyl)amino]cyclohexaneocarbQxamide 

40 [0307] 



45 




[0308] The same procedure as in Example 28 was repeated except that the 3-chlorobenzytamine was replaced by 
330mg of DL-N-benzyl-leucinamide, whereby 503mg of the captioned N-[(S)-1,2-dioxo-1-N-[[(RS)-4-methyl-1-oxo-1- 
55 [N-(pheny1methyl)amino]-2-pentyl]amino-3i3entyl]-1 -[N-(morpholine-4-carbonyt) amino] cyclohexanecarboxamide was 
obtained in a yield of 56%. 

1 H-NMR (CDCI3. 5) : 0.87 (3H. t. J»»7Hz), 0.92 (3/2H, d, J=6Jz). 0.94 (3y2H. d, J=6Hz). 1 .21 - 1 .42 (8H. m). 1 .53 - 1 .97 
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(9H, m), 1 .98 - 2.16 (2H, m), 3.36 (4H. t, J=5Hz). 3.69 (4H, t, J=5Hz). 4.20 - 4.51 (1H. m). 4.42 
{2H. d. J=:6Hz). 4.61 (1/2H, s). 4.66 (1/2H, s). 5.00 - 5.03 (IH. m). 5.92 - 6.10 (1H. m). 7.10 
(1/2H, dd. J=6Hz. 6Hz). 7.12 (1/2H. dd, J=6Hz. 6Hz), 7.87 (1/2H. d, J=6Hz). 8.07 (1/2H, d. 
J=6Hz) 

5 I R (v. KBr, cm-^) : 331 5. 2956, 2933, 1 654. 1 527 
Rf : 0.53 

Example 94 

10 Synthesis of N-[(S)-1,2<lioxo-1-N-[(RS)-1-phenylsuHbnyl-5-methylthio-1i3ertene-3-yl]^^ 
line-4-carbonyl)amino] cydohexanecartx^camide 

[0309] 



20 




[031 0] The same procedure as in Example 28 was repealed except that the 3-chlorobenzylamine was replaced by 
407mg of (2RS)-1i3henylsulfonyl-3-amino-5-methylthio-3-pentene, whereby 478mg of the captioned N-[(S)-1,2-dioxo- 
1 -N-[{RS)-1 -phenylsulfbnyl-5-methylthio-1 -pentene-3-yl]amino-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino] 
30 cyclohexanecarboxamlde was obtained in a yield of 49%. 

1 H-NMR (CDCI3, 5) : 0.88 (3/2H, t, J=7Hz), 0.90(3/2H, t. J=7Hz). 1 .22 - 1 .51 (9H. m), 1 .52 - 1 .78 (6H, m), 1 .80 - 2.28 
(3H. m). 2.05 (3/2H. s), 2.09 (3/2H. s), 2.43 - 2.60 (2H, m). 3.41 (4H. t. J=5Hz). 3.71 (4H, t. 
J=5Hz), 4.62 - 4.69 (IH. m), 4.73 - 4.85 (IH. m), 4.78 (IH, s). 6,48 (1/2H. d. J=15Hz), 6.59 
35 (1/2H, d, J=15Hz). 6.89-6.98 (2H, m), 7.52 - 7.70 (3H, m), 7.59 (1/2H. d. J=8Hz), 7.85 (iy2H. d. 

J=8Hz). 7.86 (1 H, d, J=8Hz). 8.38 {1/2H. d, J=6Hz), 8.54 (1/2H. d, J=6Hz) 

IR (v. KBr. cm^) : 3384, 2954, 2927, 1671. 1634. 1523 

Rf : 0.57 

40 Example 95 

Synthesis of N-[(S)-1 ,2-dioxo-1 -N-[[(RS)-4-methyl-1 -oxo-1 -(phenylmethyl) oxy-2-p€ntyl]amino]-3-pentyll-1 ■[N-(mor- 
pholine-4-carbonyl)amino] cyclohexanecarboxamlde 

45 [0311] 



50 




75 
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[031 2] The same procedure as in Example 28 was repeated except that the 3-chlorot)enzylamine was replaced by 
332mg of DL-leucinebenzylester, whereby 550mg of the captioned N-[(S)-1 .2-dioxo-1 -N-[[(RS)-4-methyl-1 -oxo-1 -(phe- 
nylm6thyOQxy-2-perityqamino-3i3entyq-HN-(mon3holln6-4K;arbonyQamino cyclohexanecartx>xan^de was obtained in 
a yield of 61%. 

5 

1H-NMR (CDCI3. 8) : 0.87 (3H. t. J=7Hz), 0.91 (3H. d, J=6Hz). 0.92 (3H, d. J=6H2). 1.21 - 1.42 (8H, m). 1.52 - 1.72 
(6H, m). 1.83 - 2.00 (3H. m), 2.02 - 2.18(2H. m). 3.38 (4H, t. J«5Hz), 3.71 {4H, t, J«5Hz), 4.43 
(IK s), 4.60 - 4.68 (1H. m). 5.14 - 5.22 (1H. m). 5.17 (2H, s). 7.21 (1/2H, d, J=9Hz). 7.23 (I^H. 
d, J=9Hz), 7.31 - 7.40 (5H. m), 7.96 (iy2H, d, J=6Hz), 7.97 (1/2H, d, J=6Hz) 
10 IR(v. KBr. cm-^) : 3357, 2958, 1675, 1631. 1523 

Rf: 0.34 

Example 96 

IS Synthesis of N-[(S)-1-[N-[(2-methyl-1,3<lioxane-2-yl)methyl]amino]-1.2<iioxo-3-hept^^^ 
nyl)amino]cyclohexanecarboxamide 

[0313] 



25 




[0314] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
197mg of 1-(2-methy1-1.3-dioxane-2-yl) methanamine, whereby 450mg of the captioned N-[(S)-1-[N-[(2-methyl-1,3- 
dioxane*2-yl)methyl]amino]-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amtno] cyclohexanecarboxamide was 
35 obtained in a yield of 59%. 

1H-NMR (CDCI3, 6) : 0.87 (3H. t. J=7Hz). 1.22 ■ 1.41 (6H. m). 1.43 - 1.70 (6H. m). 1.83 - 2.16 {6H, m). 3.39 (4H. t, 
J=5Hz), 3.44 (2H, d, J=5Hz), 3.72 (4H, t, J=5Hz), 3.83 - 3.99 (4H, m), 4.44 (1H, s), 5.20 - 5.25 
(1H, m). 7.15 (1H. t, J=6Hz). 7.94 (IH, d. J=6Hz) 
40 IR (v. KBr. cm"^) : 3351 , 2933. 2861 , 1677 

Rf : 0.74 
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Example 97 

Synthesis of N-[{S)-1 -lN-[[2-(1 , 1 -dimethylethyl)-! ,3^ioxolane-2-yl]methyl] aminoj-l ,2-dioxo-3-heptyO-1 ■[N-{fnorpho- 
line-4-carbonyl)amino] cyclohexanecartxixamide 

[0315] 




[031 6] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
239mg of 1-[2*(1,1<llmelhylethyl)-1,3-dioxolane-2-yi]methanamine, whereby 603mg of the captioned N-[(S)-1 -[N-[[2- 
(1 .1 -dimethylethyl)-1 .3-diQxolane-2-yl]methyl]amino]-1 .2-diQxo-3-heptyQ-1 -[N-(morpholine-4-carbonyt)afnino] 
cydohexanecarboxamide was obtained in a yield of 75%. 

1H-NMR (CDCI3, S) : 0.88 (3K t, J=7Hz). 0.98 (9H. s). 1.23 - 1.42 (6H, m). 1.56 - 1.70 (5H. m). 1.83 - 2.17 (5H, m). 

3.38 (4H, t J=5Hz), 3.53 (1H, dd, J=14Hz, 6Hz). 3.61 (1H, dd, J=14Hz, 6Hz). 3.71 (4H, t, 
J=s5Hz). 3.94 - 4.04 (4H, m). 4.43 (1H. s). 5.12 - 5.19 (1H, m). 7.00 (1H, t. J=5Hz). 797 (1H. d, 
J=7Hz) 

IR (v. KBr, cm-^) : 331 1 . 2952, 2933. 1660 
Rf: 0.45 



Example 98 

Synthesis of N-[(S)-1 -[N-[(2.5,5-trimethyl-1 ,3-dioxane-2-yl)methy1]amino]-1 ,2-diQxo-3-heptyQ-1 -[N-(morphotine-4-carb- 
onyl)amino]cyclohexanecarfcx»(amlde 

[0317] 




[0318] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
251 mg of 1 -(2,5,5-trimethy1-1 .3-dioxane-2-yi) methanamine, whereby 546mg of the captioned N-[(S)-1-[N-[(2.5,5-trime- 
thyl-1 ,3-dloxane-2-yl)methyl]amino]-1 ,2-diOKO*3-hepty1]-1 -[N-(morpholine-4-carbonyO amino]cyclohexanecarboxamide 
was obtained in a yield of 68%. 

1H-NMR (CDCI3. 6) : 0.82 (3H. s). 0.88 (3H. t, J=7Hz). 1.23 - 1.43 (6H, m). 1.38 (3H, s), 1.57 - 1.70 (5H, m), 1.83 - 
2.16 (5H. m). 3.36 - 3.51 (4H, m), 3.38 (4H, t. J=5Hz). 3.61 (2H. d. J=1 1 Hz), 3.72 (4H. t. J=7Hz), 
4.45 (1H. s). 5.21 - 5.27 (1H, m), 721 (1H, t. J=5Hz). 7.91 (1H. d. J=6Hz) 
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IR (v, KBr, cm"^) : 3347. 2954. 2857. 1677 
Rf : 0.51 

Example 99 

5 

Synthesis of N-[{S)-1 ,2<lioxo-1 -[N-(4-phenQxyphenyl)amino]-3-heptyl]-1 -[N-(morplToline-4-carbony()amino]cyclohex- 
anecarboxamide 

[0319] 

10 




20 



[0320] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
277mg of 4-phenoxyaniline, whereby 170mg of the captioned N-[(S)-1,2-diQxo-1-[N-(4-phenoxyphenyl)amino]-3-hep- 
25 tyl]' 1 -[N-(morpholine'4*carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 1 9%. 

1 H-NMR (CDCI3. 6) : 0.89 (3H. t, J=7H2), 1 .20 - 2.20 (16H. m). 3.35 - 3.42 (4H. m), 3.60 - 3.80 (4H. m). 4.43 (1 H. s). 

5.25 (1H. ddd. J=12Hz. 7Hz, 5Hz). 6.95 - 7.05 (4H, m), 7.06 - 7.15 (1H, m), 7.30 - 7.40 (2H, m), 
7.55 ■ 7.65 (2H. m). 8.07 (1H. d, J=7Hz), 8.64 (1H, s) 
30 IR (v. KBr. cm '') : 3318. 3264. 2929. 2856, 1666. 1637. 1508 
Rf : 0.31 

Example 100 

35 Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(1 -benzoyl-piperidine-4>yl)amino]-3-heptyl]-1 -(N-(morpholine-4-cart)o- 
nyl)amino]cycloh6xanecattx>xamide 

[0321] 



45 




[0322] The same procedure as in Example 28 was repeated except that the 3-chlorobenzytamine was replaced by 
306mg of 4-amino1-benzoylpiperidine. whereby 356mg of the captioned N-[(S)-1.2-dioxo1-[N-(1-benzoyli3iperidine-4- 
yQamino]-3-heptyq-1-[N-(niorpholine-4K»rbon]^)amino]cyc!oh6xanecarbQxamide was obtained in a yield of 40%. 

55 1 H-NMR (CDCI3, 5) : 0.88 (3H. t. J=7Hz), 1.20 - 2.20 (20H. m), 2.90 - 3.30 (2H. m). 3.30 - 3.42 (4H. m). 3.60 - 3.90 
(5H, m). 3.95 - 4.05 (1 H. m). 4.44 (1 H. s). 4.50 - 4.80 (1 H. m), 5. 18 (1 H, ddd. J=12Hz. 7Hz. 5Hz). 
6.85 (1H. d. J=8Hz). 7.30 - 7.42 (5H, m), 7.96 (1H. d. J=6Hz) 
IR (v, KBr. cm"^) : 3355. 2929. 2857. 1670, 1619. 1527 
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Rf : 0.66 
Example 101 

5 Synthesis of N-[{S)-1 ,2-dioxo-1 -[N-(4-oxo-1 Kjyclohexyl)amino]-3-heptyOO -[N-(morphoIine-4-caitonyl)anriino]cyclohex- 
anecarboxamide 

[0323] 



IS 




[0324] The same procedure as in Example28 was repeated except that the 3-chlorobenzytamine was replaced by 
230mg of 4-aminocyclohexanole, whereby 101mg of the captioned N-[(S)-1.2-dloxo-1-[N-(4-Qxo-1-cycloh6xyl) amino]- 
3-heptyl]-1-[N-(morphollne-4-carbonyl)amino]cyclohexanecait)oxamide was obtained in a yield 13%. 

25 

1H-NMR (CDCI3, 8) : 0.85 - 1.00 (3H. m), 1.30 - 1.42 (7H. m), 1.60 - 2.00 (10H. m), 2.00 - 2.30 (3H. m). 2.40 - 2.55 
{4H. m), 3.30 - 3.45 (4H. m). 3.65 - 3.80 (4H, m). 4. 10 - 4.20 (1 H. m). 4.47 (1 H. s), 5.18 (1 H. ddd. 
J= 12Hz. 7Hz, 5Hz), 6.92 (1H, d, J= 8Hz). 7.99 (1H. d, J= 6Hz) 

IR (v, KBr, cm-^) : 3332, 2934, 2857, 1718. 1662. 1629. 1529 
30 Rf : 0.75 

Example 102 

Synthesis of N-[(S)-1 -[N-(3.3-dimethyl-2-oxobutyl)amino]-1 .2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carbo- 
35 nyt)amino]cyclohe3fflnecartxixamide 

[0325] 



[0326] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
176mg of 1 -amlno-3.3-dlmethyl-2-butanol. whereby 422mg of the captioned N-[(S)-1-[N-(3.3<limethyl-2- 
oxobuty1]amino]*1,2<iioxo-3-heptyl]-1-[N-(mwpholine-4-cartx)nyl)amino]cycloh6xanecar^^ was obtained in a 
yield of 57%. 

55 

1 H-NMR (CDCI3. 8) : 0.88 (3H. t. J= 7Hz), 1 .21 (9H. s). 1 .22 - 1 .43 (6H. m), 1 .55 - 1 .69 (5H. m), 1 .82 - 2. 15 (5H, m). 

3.39 (4H. t. J»5Hz), 3.72 (4H, t, J» 5Hz). 4.26 (1H. dd. J= 16Hz. 5Hz), 4.35 (1H, dd. J= 16Hz, 
5Hz). 4.45 (1H, s), 5.21 - 5.27 (1H, m), 7.62 (1H, t, J=5Hz), 7.95 (1H. d, J« 6Hz) 
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IR (v, KBr. cm"^) : 3374. 2933. 2857, 1683, 1643 
Rf : 0.60 

Example 103 

Synthesis of N-[(S)-1.2<lioxo-1-[N-[2-(phenylsuffonyOethyOamlnoJ-3-heptyll-1-[N-(^ 
nyl)amino]cyclohexanecarboxamide 

[0327] 




[0328] The same procedure as in Example 28 was repeated except that the 3-chtorobenzylamine was replaced by 
278mg of 2-(phenyl$ulfbnyQethanamlne, whereby 256mg of the captioned N-[(S)-1,2-dioxo-1<[N-[2-(phenylsul1bnyl) 
ethyqamino]-3-heptyl]-1-[N-(morpholine-4-cartx)nyl)amino]cycloheKanecarboKamide was obtained in a yield of 30%. 

1 H-NMR (CDCI3, 8) : 0.88 (3H, t, J=7Hz), 1 .21 - 1 .43 (7H, m). 1 .53 - 1 .69 (4H, m), 1 .83 - 2.16 (5H. m), 3.29 - 3.41 (6H. 

m), 3.69 - 3.77 (6H, m), 4.44 (IK s). 5.11 - 5.17 (1H, m). 7.45 (1H. t. J=s5Hz). 7.60 (2H. t. J=: 

8Hz). 7.69 (1 H. t. J= 8Hz), 7.89 - 7.97 (3H, m) 
IR (v. KBr, cm'^) : 3394, 2929, 2857. 1675. 1643 
Rf : 0.68 

Example 104 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(2-oxo-3-phenylpropyl)amino]-3-heptyl]-1 ■[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

[0329] 




[0330] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
454mg of (2RS)-2-hydroxy-3-pheny!propylamine, whereby 200mg of the captioned N^(S)■1 ,2-dioxo-1 -[N-(2-oxo-3i3he- 
nylpropyl)amino]-3-heptyl]-1-[N-(morpholine-4-carbonyl)amino]cyclohexanecartx)xamide was obtained in a yield of 
25%. 

1H-NMR (CDCI3. 6) : 0.87 (3H. t, J=7Hz), 1.24- 1.38 (7H, m), 1.60 - 1.64 (4H. m). 1.83-1.93 (3H, m), 2.05 - 2.12 (2H, 
m), 3.36 (4H. t, J=5Hz). 3.69 (4H. t. J*5 Hz), 3.76 (2H, s), 4.17 (2H. ddd, J=5Hz. 20Hz, 25Hz). 
4.43 (1H. s). 5.12 - 5.18 (1H, m). 7.21 - 7.32 (5H. m). 7.49 (1H, t, J=5Hz), 7.79 (1H. d. Js6Hz) 

IR (v, KBr. cm'^) : 3318, 2931. 1685. 1644, 1529 
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Rf : 0.63 
Example 105 

Synthesis of N-[(S)-1.2-dioxo-1-[N-(2-oxO'4-phenyfbutyl)amino]-3-fieptyl]- 1-[N-(morphotine-4-carbo- 
nyl)amino]cycloh6xanecarboxamide 



[0331] 

10 



IS 




20 

[0332] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
496mg of (2RS)-2-hydroxy-4-pheny1butylamine, whereby 235mg of the captioned N-[(S)-1,2-dioxo-1-[N-(2-Qxo-4-phe- 
nylbutyl) amino]-3-heptyt]-1-[N-(morpholine-4-carbonyQamino]cydoh6xan6carbQxami^ was obtained in a yield of 
29%. 

25 

1 H-NMR (CDCI3. 6) : 0.87 (3H, t, J=7Hz), 1 .29 - 1 .45 (8H, m), 1 .60 - 1 .65 (3H. m). 1 .86 - 1 .94 (3H. m), 2.03 - 2. 13 (2H, 
m), 2.80 (2H. t, J=7). 2.95 (2H. t. J=7Hz). 3.38 (4H, t. J=5Hz). 3.71 (4H, t. J=5Hz), 4.07 (2H. ddd, 
J=5Hz. 20Hz. 35Hz), 4.43 (1H. s), 5.16 - 5.21 (1H, m). 7.16 - 7.29 (5H, m), 7.52 (1H, t, J=5Hz). 
7.97 (1H. d. J*6Hz) 
30 IR (v. KBr, cm"^) : 3382, 2927, 1675. 1527 

Rf : 0.59 

Example 106 

35 Synthesis of N-[(S)-1 .2-diQXO-1 -[N-(2-methyl-2i)henQxypropyl)amino]-3-heptyt]-1 -[N-(morpholine-4-cartX)- 
nyl)amino]cyclohQxanecarboxamide 

[0333] 

40 

^ H OH 




[0334] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
600mg of 2-methyI-2-phenoxypropylamine, whereby 241 mg of the captioned N-[(S)-1,2-dioxo-1-[N-(2-methyl-2-phe- 
noxypropyl)amino]-3-heptyq-1-[N-(rTK)rpholine-4K»rbonyt)amino]cydohexan^ was Obtained in a yield of 

22%. 

1 H-NMR (CDCI3. 6) : 0.86 (3H. t, J=7Hz). 1.26 (6H. d. J=2Hz). 1.30 - 1.43 (7H, m), 1.64 - 1.72 (4H. m), 1.86 - 2.01 
(3H. m). 2.09 - 2.1 1 (2H. m), 3.39 (4H. t. J=5Hz), 3.49 (2H, dd, J=2Hz, 6Hz), 3.72 (4H, t. J=5Hz), 
4.44 (1H. s). 5.23 - 5.28 (1H. m), 6.94 - 6.96 (2H. m). 7.09 - 7.12 (IH, s). 7.27 - 7.30 (2H, m). 
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7.41 (1 H, t. J=6Hz). 7.97 (1 H. d, J=7Hz) 
IR (v, KBr. cm-^) : 3330. 2931. 1689. 1648. 1527 
Rf : 0.44 

5 Example 107 

Synthesis of N-[(S)-1 .2-dioxo-1 -[N-[(R)-2-Qxocyclohexyt]amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

w [0335] 



IS 



20 




^Y^COOH 



The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
173mg of (1 R,2R)-2-aminocycloh6xanol, whereby 280mg of the captioned N-[(S)-1,2-dlQxo-1-[N-[(R)-2-Qxocycloh6xyq 
2s amino]-3-heptyl]-1 -[N-(morpholine^-cartx)nyl)amlno]cyclohexanecark}oxamide was obtained in a yield of 38%. 

1H-NMR (CDCI3. 6) : 0.88 (3H, t. J=7Hz), 1.22 - 1.47 (8H,m). 1.55 - 1.99 (10H. m), 2.03 - 2.20 (3H. m). 2.35 - 2.69 
(3H. m). 3.39 (4H. t. J=5Hz). 3.72 (4H, t. J=5Hz). 4.40 - 4.46 (1 H.m), 4.46 (1 H s), 5,22 ■ 5.29 (1 H, 
m). 7.69 (1H. d. J=:7Hz), 7.89 (1H. d, J=7Hz) 
30 IR (v. KBr. cm-1) : 3392. 2931, 2859. 1675. 1629 

Rf : 0.68 

Example 108 

35 Synthesis of N-[(S)-1 .2-diQxo-1 -[N-[(S)-2-oxocyclohexyl]amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecartx>xamide 

[0337] 

H 

^Y^COOH 



45 





so 



[0338] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamlne was replaced by 

1 73mg of (1 S. 2S)-2-aminocyclohexanol, whereby 236mg of the captioned N-[(S)-1 ,2-dioxo-1 -[N-[(S)-2-oxocyclohexy1] 
amino]-3'heptyl]-1'[N-(morpholine>4-cartx>nyl)amino]cyclohexanecarboxamlde was obtained in a yield of 32%. 

55 

1H-NMR(CDCl3.6) : 0.88 (3H, t. J=7Hz). 1 .23 • 1 .46 (8H.m). 1.56 -2.00(10H.m), 2.03- 2.20 (3H,m), 2.36- 2.70 (3H. 

m). 3.39 (4H, t, J=5Hz). 3.72 (4H. t. J=5Hz). 4.36 ■ 4.47 (IH. m). 4.46 (1H, s). 5.20 - 5.25 (1H, 
m). 7.76 (1H. d. J=6Hz). 7.93 (IH. d. J=7Hz) 
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IR (v. KBr, : 3380. 2931 . 2859. 1675, 1629 
Rf : 0.66 

Example 109 

Synthesis of N-[(S)-1 ,2-djoxo-1 -[N-KI RS)-2-oxo-1 -cyclohexyqamino]-5-methyl-3-hexyq-1 -(N-(rTK>rpholine-4-carbo- 
nyl)amino]cycloh6xanecaiboxamide 




25 [0340] The same procedure as in Reference Example 20 was repeated except that the cyclopentylamine was 
replaced by 3.7g of (1 R2R, lS2S)-2-aminocyclohexanol. whereby 910mg of (2RS, 3S)-N-[(1 R2R, 1 S2S)-2-hydroxycy- 
clohexyt]-3'amino-2-hydoroxy-5-methylhexanamide was obtained in a yield of 7%. Next the same procedure as in 
Example 1 was repeated except that the (3S)-N-(2-methyl2-propyl)-3-amino2-hydroxyheputanamide was replaced by 
910mg of said(2RS,3S)-N-[(1R2R, 1S2S)-2-hydroxycyclohexyl]-3-amino2-hydroxy-5-methylhexanamide, whereby 

30 395mg of the captioned N-[(3S)-1.2-dioxo1 -[N-[(1 RS)-2-oxo1 -cyclohexyl]amino]-5-methyl-3-hexyl]-1 -[N-(morpholine-4- 
cart)onyl)amlno]cyclohexanecarbQxamide was obtained in a yield of 22%. 

1H-NMR (CDCI3, 5) : 0.93 (3H, t. J=8Hz), 0.98 (3H. t. J=8Hz), 1.20 - 2.20 (19H. m). 2.30 - 2.45 (1H, m). 2.50 - 2.70 
(1H. m). 3.38 {4H. t, J=5Hz), 3.71 (4H. t. J=5Hz), 4.19 - 4.30 (2H, m), 5.20 - 5.35 (1H. m), 7.69 
35 (1/2H. d, J=6Hz). 7.76 (1/2H. d, J=:6Hz). 7.90 (1/2H. d. J=7Hz). 7.94 (1/2H, d, J=7Hz) 

IR (v. KBr, cm-^) : 3378. 2937, 2861, 1725, 1675, 1648, 1523 
Rf : 0.68 

Example 110 

40 

Synthesis of N-[(S)-1,2-dioxo-1-[N-[(S)-3-methyl-l-Qxo-1-{phenylmethoxy)-2-butyllamlno]-3-heptyfl 
4-carbonyl]amino] cyclohexanecarboxamide 

[0341] 



so 




[0342] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
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223mg of L-valinebenzylester, whereby 217mg of the captioned N-[(S)-1,2-dloxo-1-[N-[(S)-3-methyl-1-oxo-1-(phenyl- 
methQxy)-2-butyl]amino]'3-heptyl]-1-[N-(morpholine-4-cartX)nyl)amino]c^^^ was obtained in a 

yield of 34%. 

5 1H-NMR (CDCI3, 6) : 0.87 (3H. t. J=7Hz), 0.88 (6H, dd, J=14Hz. 7Hz), 1.30 ■ 1.41 (8H, m). 1 .52 - 1.67 (4H. m), 1.82 
- 2,00 (3H, m). 2.04 - 2.13 {2H, m). 2.14 - 2.26 (1 H. m). 3.38 (4H. t. J=5Hz), 3.72 (4H, t, J= 5Hz), 
4.43 {1H. s). 4.52 {1H. dd, J=9Hz. 5Hz), 5.14 - 5.24 (3H. m). 7.32- 7.39 (6H. m). 7.98 (1H, d, 
J=7H2) 

IR (v . KBr. cm-^) : 3332, 2960. 2931, 1741, 1675. 1629, 1523 

10 Rf: 0.39 

Example 111 

Synthesis of N-[(S)-1,2-dioxo-1-[N-[(R)-1-nfiethoxy-3-methyl-1-oxo-2-butyl] annino]-3-heptyl]-1-[N-(nfK>rpholine-4-carbo- 
15 nyl)amino]cyclohexanecarboxamide 

[0343] 



20 



26 




30 [0344] Tlie same procedure as in Example 28 was repeated except that the 3-chlorobenzy1amine was replaced by 
262mg of D-valinemethylester, whereby 472mg of the captioned N-[(S)-1,2-dioxo-1-[N-[(R)-1-methoxy-3-methyl-1-oxo- 
2-bLityl] amino]-3-heptyl]-1 -[N-(morpholine-4-cartx)nyl)amino]cyclohexanecarboxamlde was obtained in a yield of 46%. 

1 H-NMR (CDCI3. 6) : 0.88 (3H, t. J=7Hz), 0.90- 0.96 (6H. m). 1 .21 - 1 .39 (7H, m), 1 .57 - 1 .65 (5H, m), 1 .89 - 1 .97 {2H, 
35 m). 2.1 1 - 2.16 (2H. m), 2.1 7 - 2.24 (1 H, m). 3.39 (4H, t, J°5Hz), 3.72 {4H, t. J»5Hz), 3.76 (3H. 

s). 4.44 (1H, s). 4.49 (1H. dd, J=9Hz. 5Hz), 5.18 - 5.23 (1H. m). 7.31 (1H, d. J^IOHz). 7.96 (1H. 
d. J=7Hz) 

IR (v. KBr. cm-^) : 3355, 2960, 2933. 1745. 1677, 1643, 1517. 1257 
Rf : 0.60 

40 

Example 112 

Synthesis of N-[(S)-1.2-dioxo-1-[N-[(R)-2-methoxy-2-oxo-1-phenyiethyQ amlno]-3-heptyl]-1-[N-(nfX)rpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

45 

[0345] 
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[0346] The same procedure as in Exarnple 28 was repeated except that the 3-chlorobenzylamine was replaced by 
323mg of D-phenytgtydnemethylester, whereby 490mg of the captioned N-[(S)-1 ,2-dioxo-1 -[N-[(R)-2-methoxy-2-oxo-1 - 
phenyl6thyqamino]-34ieptyq-HN-(morpholine-4<aft)onyl)aniino]cydohexanecarb^ was obtained in a yield of 
5 45%. 

1H-NMR (CDCI3, 6) : 0.88 (3H. t, J=8Hz). 1.30 - 1.38 (7H, m), 1.61 - 1.66 (3H. m). 1.81 • 2.09 (6H, m), 3.36 (4H. t, 
J=5Hz), 3.70 (4H. t. J=5Hz). 3.74 {3H. s), 4.40 (1 H, s). 5.08 - 5.15 (1 H, m), 5.50 (1 H, d. J=8Hz), 
7.34 ■ 7.36 (5H. m), 7.76 (1H, d, J=7Hz), 7,97 (1H, d, J=7Hz) 
10 IR (v. KBr. cm-^) : 3430, 3293, 2954, 2931. 1735, 1666, 1525 

Rf: 0.60 

Example 113 

IS Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-[(R)-2-Qxocyclopentyl]amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cycloh6xanecartx>xamide 

[0347] 



20 



25 



30 



SO 



55 
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[0348] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
152mg of (IR, 2R)-2-aminocydopentanol, whereby 266mg of the captioned N-[(S}-1,2-dioxo-1-[N-[(R}-2-oxocy- 
clopentyl] amino]-3-heptyl]-1-[N-(morpholine-4-carbonyl)amino]cyclohexanecarboKamide was obtained in a yield of 
35 37%. 

1 H-NI\/IR (CDCI3. 8) : 0.88 (3H, t, J=7Hz), 1 .23 - 1 .45 (7H. m). 1 .58 - 1 .72 (5H. m), 1 .82 - 1 .99 (4H, m), 2.03 - 2.31 (4H. 

m). 2.39 - 2.49 (1 H, m), 2.60 - 2.68 (1 H, m), 3.38 (4H, t, J=5Hz), 3.71 (4H, t, J=5Hz), 4.12 ■ 4.21 
(1H. m), 4.50 (1H. s). 5.12 - 5.17 (1H, m). 7.14 (1H. d. J=7Hz), 8.02 (IH, d. J=6Hz) 
40 IR(v,KBr.cm-^): 3332.2929,2857,1675.1648 

Rf : 0.71 

ExaiT^le 114 

45 Synthesis of N-[(S)-1 ,2-dlQxo-1 -[N-[(S)-2-oxocyclopentyl]amino]-3-heptyl]-1 -[N-(morpholine-4-caibo- 
nyl)amino]cyclohexanecarbQxamide 

[0349] 




H 9" II U H ? H P 

"0/0 
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[0350] The 8ame procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
152 mg of (IS, 2S)-2-aminocyclopentanol, whereby 230mg of the captioned N-[(S)-1.2-dioxo-1-[N-[(S)-2-Qxocy- 
clopentyl] arnino]-3-heptyQ-1-[N-(mon3holine-4K:art>onyl)amino]cycloh6xanecart)Qxamide was obtained in a yield of 

5 32%. 

1 H-NMR (CDCI3. 8) : 0.88 (3H, t, J=7Hz). 1 .23 - 1 .46 (7H. m). 1 .54 - 1 .99 (9H. m). 2.03 - 2.33 (4H. m). 2.40 - 2.49 (1 H. 

m). 2.57 - 2.64 (1 H. m), 3.89 (4H. t J=5Hz). 3.72 {4H. t, J=5Hz). 4.01 - 4.09 (1 H. m). 4.51 (1 H. 

s), 5.08 - 5.15 (1H. m), 7.18 (1H, d, J=7Hz), 8.05 (1H. d. J=6Hz) 
10 IR (v. KBr, cm'^) : 3316. 2931 , 2857. 1677, 1648 
Rf : 0.70 

Example 115 

15 Synthesis of N-[(S)-1,2-dioxo-1-[N-[(S)-3-methyl-1-Qxo-1-[N-(phenylmethyl) amino]-2-butyllamino]-3-heptyi]-1-[N-(mor- 
pholine-4-catbonyl)amino]cyclohexanecarboxamide 

[0351] 



2S 




[0352] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
128mg of N-[(S)0,2<Jioxo-1-[N-[(S)-3-methyl-1-oxo-1-[N-(phenylnfiethyl)amino]-2-butyl]^ 
36 pholine-4-carbonyOamino]cyclohexanecarkx}xamide was obtained in a yield of 45%. 

1 H-NMR (CDCI3, 6) : 0.88 (3H. t, J=7Hz), 0.94 (6H, dd, J=19Hz, 7Hz), 1.24 - 1.33 (7K m). 1.60 - 1.80 (5H. m). 1.81 - 
2.1 1 (4H. m). 2.42 (1 H. dt. J=19Hz. 7Hz). 3.36 (4H. t. J=5Hz), 3.71 (4H, t, J=5Hz), 4.27 (1 H, dd, 
J»9Hz. 5Hz), 4.38 (1H, s). 4.43 (2H. d, Js6Hz), 5.06 - 5.1 1 (1 H, m). 6.73 (1H, t. J»6Hz). 7.22 - 
40 7.35 (6H. m), 8.06 (1 H. d. J=6Hz) 

IR (v, KBr, cm-^) : 3399, 1648, 1529 

Rf : 0.57 
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Example 116 

Synthesis of N-[(S)-1 ,2-dioxo-l -[N-[{S)-3-methyl-1 -oxo- 1 -[N-(1 . 1 -dimethylethyl)amino]-2-butyl]aminol^-heptyl]- 1 [N- 
(morpholine-4-cart)onyl) amino]cycloh6xanecarboxamide 

[0353] 



f^N N „ . , „ „ 

^ o ^ " o o " 



[0354] The same procedure as in Example 28 was repeated except that the 3-chtorobenzylamine was replaced by 
143mg of L-N-tert-butylvalinamide, whereby 154mg of the captioned N-[(S)-1.2-dioxo-1-[N-[(S)-3-methyl-1-oxo-1-[N- 
(1 ,1 <limethylethyl)amino]-2-butyl]amino]-3-heptyt]-1 -[N-(niorpholine-4-carbonyl) amino]cyclohexanecarboxamide was 
obtained in a yield of 34%. 

1H-NMR (CDCI3, 6) : 0.87 (3H. t. J=7Hz). 0.92 (6H. dd. J=12Hz. 7Hz). 1.24 - 1.34 (7H, m). 1 .35 (9H, s). 1.58 - 1.70 
(3H. m), 1 .87 - 2.00 (3H, m), 2.04 - 2.22 (3H, m), 3.39 (4H, t, J=5Hz), 3.72 (4H, t. J=5Hz). 4.02 
(1H. dd. J=9Hz, 6Hz), 4.43(1 H. s), 5.20 - 5.26 (1H. m). 5.61 (1H, s). 7.35 (1H. d. J=9Hz). 7.94 
(1H, d.J=6Hz) 

IR (v, KBr. cm-1) : 3322. 2962. 2933. 1677. 1643. 1531. 1255 
Rf : 0.55 

Example 1 1 7 

Synthesis of N-[(S)-1,2-dioxo-1-[N-[4-(ethQxycarbonylmethylene) cyclohexane-1-yl]amino]-3-heptyl]-1-[N-(morpholine- 
4-carbonyl)amino] cyclohexanecariboxamide 

[0355] 



M O \ ^ " O 7 O k,>^COOEt 



[0356] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
361 mg of 4-(ethoxycarbonylmethylene) cyclohexylamine. whereby 250mg of the captioned N-[(S)-1.2-dioxo-1-[N-[4- 
(ethoxycarbonylmethylene)cyclohexane-1-yl]amino]-3-heptyl]-1-[N-(morpholine-4-carbonyl)amino]cyclohexaneca 
amide was obtained in a yield of 22%. 

1H-NMR (CDCI3. 8) : 0.88 (3H, t. J=7Hz). 1.27 (3H. t. J=7Hz), 1.20 - 2.40 (21 H, m). 3.38 (4H. t, J=5Hz). 3.71 (4H. t. 

J=5Hz). 3.90 - 4.10 (1H, m). 4.15 (2H, qd. J=12Hz. 7Hz). 4.43 (1H, s). 5.19 (1H. ddd. J=13Hz, 

9Hz. 4Hz), 5.66 (1H. s). 6.78 (1H, d. J=8H2). 7.95 (1H, d. J=6Hz) 
IR (v, KBr, cm-^) : 3328. 2935, 2856. 1712. 1681, 1646. 1527 
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Rf : 0.51 
Example 118 

5 Synthesis of N-[(S)-1 .2-dioxo-1 -[N-CI ,4<Jioxaspirol4,5]decane-8-yl)amino]-3-heplyO-1 -[N-(morphollne-4K;aito^ 
nyl)amino]cyclolie)(anecart>Qxamtde 

[0357] 



10 



IS 



20 



25 



30 



3S 



40 



45 



o r J „ OH 




r N N ^ COOH T T T 



[0358] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
314mg of 8-amino 1,4-dioxaspiro[4,5]decane, whereby 360mg of the captioned N-[(S)-1,2-dloxo-1-[N-(1,4-dloxas- 
plro[4,5|decane-8-yl)amlno]-3Hiep^n-1-[N-(f^rpliollne-4-carbonyl)amino]cycl^ was obtained in a 

yield of 33%. 

1H-NMR (CDCI3, 6) : 0.87 (3H, t. J=7Hz), 1.20- 2.20 (24H. m), 3.38 (4H, t, J=5Hz), 3.71 (4H, t, J=5Hz), 3.94 (4H, s), 

4.45 (1H, s), 5.20 (1H, ddd, J=12Hz, 7Hz, 4Hz). 6.78 (1H, d, J=8Hz). 7.92(1 H, d, J=7Hz) 
IR (v, KBr, cm-^) : 3345. 2937. 2857. 1 729. 1685. 1648. 1525 
Rf : 0.68 

Exarpple 119 

Synthesis of N-[(S)-1 -[N-[(S)-hexahydro-2-azepinone-3-yl]amino]-1 ,2-dioxo-3-heptyq-1 -[N-(morpholine-4-carbo- 
nyl)amino]cycloh^necarboxamide 



[0359] 




H Y 

H 



[0360] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
so 192mg of (S)-3-aminohexahydro-2-azepinone, whereby 88mg of the captioned N-[(S)-1-[N-[(S)-hexahydro-2-azepi- 
none-3-yl]amino]0.2Klioxo-3-heptyq-1-[N-(nfiorpholine-4-caibonyl)arnino]cydohe^ was obtained in a 

yield of 12%. 

1H-NMR (CDCI3, 6) : 0.87 (3H. t, J=7Hz), 1.22 - 1.73 (13H, m), 1.75-2.18 (9H, m), 3.20 - 3.31 (2H, m), 3.39 (4H. t, 
55 J=5Hz), 3,72 (4H. t, J=5Hz). 4.43 - 4.50 (1H. m), 4.48 (1H, s). 5.24 - 5.31 (1H, m). 6.02 (1H. t, 

J=5Hz). 7.86 (1H. d. J*7Hz), 8.16 (1H. d. J=6Hz) 
IR (v, KBr, cm-^) : 3355. 2931 . 2857. 1658 
Rf : 0.76 
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Example 120 

Synthesis of N-[{S)-1,2-diQxo-1-[N-[(2S, 3S)-1-methoxy-3-methyl-1-oxo-24iexyOamino]-3-heptyl]-1-[N-(morpto^ 
cartx)nyl)amino]cycloh6xanecarbQxamide 

[0361] 




20 {0362] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
363mg of L-isoleucinemethylester hydrochloride and 403mg of triethylamine, whereby 377mg of the captioned N-[(S)- 
1 ,2-dioxo-1 -IN-[(2S, 3S)-1 -methoxy-3-methyl-1 -oxo-2-hexyQamino]-3-heptyl]-1 -[N-(morpholine-4-cartx)nyl)amino] 
cyclohexanecarboxamide was obtained in a yield of 36%. 

25 1H-NMR (CDCI3, 6) : 0,87 (3H, t, J=7Hz), 0.91 (3H, d, J=7Hz), 0.92 (3H, t. J=7Hz), 1.20 - 1.50 (9H, m), 1.62 - 1.70 
(3H, m). 1 .85 - 2.00 (4H. m). 2.07 • 2.13 (3H, m). 3.39 (4H, t, J=5Hz), 3.72 (4H, t, J=5Hz), 3.75 
(3H. s), 4.44 (1H. s). 4.52 (1H. dd, J=9Hz. 5Hz). 5.18 - 5.23 (1H. m). 7.33 (1H, d. J=9Hz). 7.99 
(1H, d.J=7Hz) 

IR (v, KBr. cm"^) : 3332. 2958. 2931. 1743, 1648. 1525 
30 Rf : 0.55 

Example 121 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-[(S)-2-methoxy-2-oxo-1 -phenylethyl] amino]-3-heptyl]-1 -[N-(morpholine-4-cartx)- 
35 nyl)amino]cyclohexanecart)Oxamide 

[0363] 




[0364] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
330mg off L-phenylglydnemethylester, whereby 531mg of the captioned N-[(S)-1,2-dioxo-1-[N-[(S)-2-methoxy-2-Qxo-1- 
phenylethyl] amlno]-3-heptyq-1-[N-(nrv)rpholine-4-carbonyl)amino]cyclohexanecarbQxamide was obtained in a yield of 
49%. 

1 H-NMR (CDCI3. 6) : 0.84 (3H. t. J=7Hz). 1 .21 - 1 .42 (8H, m). 1 .50 - 1 .68 (3H, m). 1 .81 - 1 .95 (3H. m). 2.01-2.16 (2H. 

m), 3.35 (4H, t J=5Hz). 3.70 (4H. t J=»5Hz), 3.74 {3H. s). 4.40 (1H. s), 5.07 - 5.15 (1H. m), 5.50 
(1H. d. J=7Hz). 7.34 - 7.38 (5H. m). 7.83 (1H, d, J=8Hz), 7.96 (1H. d. J=6Hz) 
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IR (v. KBr. cm-^) : 3380. 1654. 151 1 
Rf : 0.61 

Example 122 

Syrtthesis of N-[(S)-1 ,2-dioxo-1 -[N-[(S)-3,3-dimethyl-1 -methoxy-1 -Qxo-2-butyqamino]-3-heptyq-1 -[N-(morpholine-4-car- 
bonyl)amino]cyclohexanecarboxamide 

[0365] 




[0366] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
400mg of L-tert-ieucinemethyfester, whereby 445mg of the captioned N-[(S)*1-[N-t(S)-3.3-dimethyl-1-methoxy-1-oxo-2- 
25 butyl]amino]'1 .2-dioxo-3-heptyl]-1 -[N-(morpholine-4-cartx>nyl)amino] cyclohexanecartxsxamide was obtained in a yield 
of 43%. 

1H-NMR (CDCI3, 6) : 0.87 (3H. t. J=7Hz), 0.98 (9H. s), 1.22 - 1.42 (7H, m), 1.62 - 1.69 (4H, m), 1.86 - 1.95 (3H, m), 
2.06 - 2.10 (2H. m). 3.39 (4H, t, J=5Hz). 3.72 (4H, t. J=5Hz). 3.74 {3H. s). 4.40 (1H. d, J=10Hz), 
30 4.44 (1H. 8), 5.20 - 5.25 (1H, m). 7.39 (1H, d. J=10Hz). 8.00 (1H. d. J=7Hz) 

IR (v, KBr, cm-1) : 3332. 2956, 2933, 1741, 1691, 1648. 1521 
Rf : 0.55 

Example 123 

35 

Synthesis of N-[(S)-1 -[N-[(S)-3-methyl-1 -oxo-1 i3henyl-2-butyl]amino]-1 ,2Kliaxo-3-heptyl]-1 -[N-(morphoIine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

[0367] 




COOH II 11 * 

"0/0 ^J<^ 



so 



[0368] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamlne was replaced by 
269mg of (1 RS, 2S)-2-amino-3-methyl-1 -phenyl- 1-butanol, whereby 400mg of the captioned N-[(S)-1 -[N-[(S)-3-methyl- 
55 1 -0X0-1 -phenyl-2-butyl]amino]-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-cartx>nyl) amino]cycloh6xanecartx>xamide was 
obtained in a yield of 48%. 



1H-NMR (CDCI3, 8) : 0.79 (3H. d, J=7Hz), 0.88 (3H, t. J=7Hz), 1.01 (3H. d. J=7Hz), 1.23 - 1.44 (6H, m). 1.54 - 1.73 
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(5H. m). 1.83 - 2.30 (6H. m), 3.39 (4H, t, J=5Hz), 3.72 (4H. t. J=5Hz). 4.43 (1H. s), 5.23 - 5.30 
(1H, m). 5.51 (1H. dd. J=9Hz. 4Hz). 7.49 (2H. t. J=8Hz). 7.62 (1H, t, J=8Hz), 7.69 (1H. d, 
J=8Hz), 7.95 - 8.03 (3H.m) 
IR (v. KBr. cm-^) : 3332. 2931. 2857. 1675. 1648 
5 Rf : 0.43 

Example 124 

Synthesis of N-[(S)-1.2-dioxo-1-[N-[[(2-(2-propyl)-1.3-dioxolane-2-yl] methyqamino]-3-heptyl]-1-[N-(nfiorpholine-4-carb- 
10 onyl)amino]cycloh6xanecarboxamide 

[0369] 




25 

[0370] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
194mg of 1-[2-(2-propyl)-1,3-dioxolane-2-yllmethanamine, whereby 368mg of the captioned N-[{S)-1.2-dioxo-1-[N-[[(2- 
(2i3ropyl)-1.3-dioxolane-2-yl]methyl]amino]-3-heptyt]-1-[N-(rnorpholine-4-carbon^ amino]cyclohexanecarboxamide 
was obtained in a yield of 47%. 

30 

1H-NMR (CDCI3, 6) : 0.87 (3H, t, J=7Hz), 0.95 (6H, d. J=7Hz). 1.24 ■ 1.42 (6H. m). 1.53 ■ 1.70 (5H, m). 1.83-2.15 
(6H, m), 3.39 (4H. t. J=5Hz). 3.41 - 3.53 (2H, m), 3.72 (4H, t, J=5Hz). 3.94 - 4.03 (4H. m). 4.43 
(1H. s). 5.14 - 5.21 (1H, m), 6.99 (1H, t, J=5Hz). 7.95 (1H. d, J=7Hz) 

IR (v, KBr, cm-1) : 3320. 2952. 2857. 1 658 
35 Rf : 0.57 

Example 125 

Synthesis of N-[(S)-1 -[N-((S)-4-methyl-2-oxo-3-pentyl]amino]-1 .2-diQxo-3-heptyl]-1 -[N-(morpholine-4-carbo- 
40 nyl)amino]cyclohexanecartx)xamide 

[0371] 



45 



50 



[0372] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
176mg of (2RS, 3S)-3-amino-4-methyl-2-pentanol. whereby 448mg of the captioned N-[(S)-1 -(N-KS)-4-methyl-2-0)a)-3- 
pentyqamino]-1,2'diQxo-3-heptyl]-1-[N-(morpholine-4-carbonyl)amino] cyclohexanecarboxamide was obtained in a 
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yield of 62%. 

1H-NMR (CDCI3, 6) : 0.83 (3H, d. J=7Hz). 0.87 (3H, t, J=7Hz). 0.99 (3H. d, J=7Hz), 1.21 - 1.43 (6H. m), 1.50 - 1.72 
(5H, m), 1.82 - 2.33 (6H. m). 2.23 {3H, s), 3.39 (4H. t, J=5Hz). 3.72 (4H. t. J=5H2). 4.45 (1H. s). 
5 4.56 (1H, dd. J=9Hz. 5Hz). 5.19 -5.24 (1H, m), 7.42 (1H, d. J=9Hz). 7.99 (1H. d, J=7Hz) 

IR (v, KBr, cm'^) : 3336. 2932. 2860. 1668 
Rf : 0.64 



Example 126 

10 

Synthesis of N-[(S)- 1 -[N-[(S)-2-methyi-1 -(2-methyl-1 ,3-dioxolane-2-yO propyQamino]-1 ,2KJioxo-3-heptyll-1 -[N-(morpho- 
line-4-carbonyt)amino] cyclohexanecartx>xamfde 

[0373] 



20 




[0374] The same procedure as in Example 28 was repeated except that the 3-chiorobenzylamine was replaced by 
239mg of (S)-2-methyl-l -(2-methyl-1 ,3-dioxoIane-2-yl)propanamine. whereby 478mg of the captioned N-[(S)-1 -[N-[(S)- 
30 2-methyl-1 -(2-methyl-1 ,3<liaxolane-2-yl)propyl]amino]-1 .2-dioxo-3-heptyQ-1 -[N-{morpholine-4-carbo- 
nyl)amino]cyGlohexanecart)oxamide was obtained in a yield of 59%. 

1H-NMR (CDCI3. 6) : 0.83 - 0.96 (9H, m). 1.22 - 1.43 (6H. m). 1.32 (3H. s). 1.56 - 1.75 (5H, m). 1.82 - 2.17 (6H, m). 

3.38 (4H. t. J=5Hz), 3.72 (4H. t. J=5Hz), 3.84 - 4.07 (5H. m). 4.44 (1H. s). 5.17 - 5.26 (1H. m). 
35 6.97 (1 H, d, J=6Hz), 7.96 (1 H, d, J=7Hz) 

IR (v. KBr. cm-1) : 3424. 2936. 2864. 1 664 
Rf : 0.51 

Example 127 

40 

Synthesis of N-[(S)-1 .2<lioxo-1 -[N-(4-m6thQxyphenyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohex- 
anecarboxamide 



[0375] 

45 




[0376] TTie same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
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369mg of 4-methoxyaniline, whereby 493mg of the captioned N-[(S)-1,2<lioxo-1-[N-(4-methoxyphenyl)amino]-3-hep- 
tyl]-1-[N-(moipholine-4-carbonyl)arnino]cyclohexanecartx>xamide was obtained in a yield of 49%. 

1H-NMR(CDCl3. 8) : 0.89 (3H, t, J=7Hz). 1 .20 - 2.20 (16H, m). 3.35 - 3.40 (4H. m). 3.70 - 3.80 (4H, m). 3.80 (3H. s). 

4.44 (1 H. s). 5.25 (1H, ddd. J=12Hz, 7H2, 5Hz). 6.89 (2H, ddd. J=9Hz. 6Hz. 3Hz), 7.53 (2H, ddd, 

J=9Hz. 6Hz, 3Hz). 8.04 (1 H. d. J=7Hz). 8.57 (1H, s). 
IR (v. KBr. cm"^) : 3320. 2936. 2860. 1728. 1666. 1642. 1514 
Rf : 0.59 

Example 128 

Synthesis of N-[(S)-1 -[N-(4-f luorophenyl)amino]-1 .2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexane- 
caiboxamide 

10377] 




[0378] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
167mg of 4-fluoroaniline. whereby 363mg of the captioned N-[(S)-1 -[N-(4-fluorophenyl)amino]-1 ,2-dicxo-3-heptyl]-1 -[N- 
(morpholine-4-carbonyl)amino]cycloheKanecarbQxamide was obtained in a yield of 49%. 

1H-NMR(CDCl3. 8) : 0.90 (3H. t, J=7Hz). 1.25 - 1.44 (6H. m), 1.53 - 1.77 (5H, m), 1.83-2.15 (5H. m). 3.37 (4H. t. 

J=5Hz), 3.70 (4H. t, J=5Hz). 4.43 (1H. s), 5.19 ■ 5.26 (1H. m), 7.01 - 7.08 (2H. m). 7.56 - 7.64 

(2H. m). 8.09 (1H. d, J^6Hz). 8.64 (1H. s) 
IR (v, KBr. cm'^) : 3332. 2936. 2864. 1668. 1644 
Rf : 0.53 

Example 129 

Synthesis of N-[(S)-1 -[N-(3»5-dlf luorophenyQaminoj-l .2-diQ»)-3-heptyq-1 -[N-(morpholine-4-c£tfbonyl)amino]cyclohex- 

anecart)oxamide 

[0379] 



" O 7 O Kf^ 
\ F 



[0380] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced t>y 
1 94mg of 3,S-drf luoroaniline, whereby 328mg of the captioned N-((S)-1 -[N-(3,S-drf luorophenyl)amino]-1 ,2-diQxo-3-hep- 




H 



7 
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tyl]-1-[N-(morpholine-4-carbonyqamino]cydohexanecarbox^ was obtained in a yield of 43%. 

1H-NMR {CDCI3, S) : 0.90 (3H. t J=7Hz), 1.28 ■ 1.44 (6H, m). 1,58 - 1.78 (5H, m). 1.83 - 2.17 (5H. m). 3.37 (4H. t, 
J=5Hz), 3.71 (4H, t. J=5Hz), 4.42 (1H. s), 5.12 - 5.19 (1H. m). 6.58 - 6.66 (1H. m), 7.21 - 7.30 
5 (2H, m). 8.17 (1H. d. J=6Hz). 8.73 (1H. s) 

IR (v, KBr. cm"^) : 3336. 2982. 2864, 1678, 1642 
Rf : 0.44 

Example 130 

10 

Syrthesis of N-[(S)-1 ,2Klioxo-1-[N-[(S)-2-me1hyl-1-oxo-1-(N-phenylamino)-24xityOam 
4-carbonyl)aniino]cyclohexanecarfooxamide 

[0381] 



20 




[0382] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
461 mg of L-N-phenyl-valinamlde, whereby 291 mg of the captioned N-[(S)-1.2<lioxo-1-[N-[(S)-2-methyl-1-oxo-1-(N- 
30 phenylamino)-2-butyl]amlno]-3-heptyl]-1-[N-(morpholine-4-carbonyl)amino] cydohexanecarboxamide was obtained In 
a yield of 25%. 

1H-NMR (CDCI3. 6) : 0.89 (3H. t. J=7Hz). 1.01 (6H. dd. J=16Hz. 7Hz). 1.06 - 1.35 (7H. m). 1.58 - 1.75 (4H. m). 1.78 - 
2.10 (4H, m). 2.48 (1 H. q. J=6Hz), 3.34 {4H, t, J=5H2), 3.67 {4H, t. J=5Hz), 4.37 (1 H. dd, J=9Hz. 
36 6Hz), 4.41 (1H. s). 4.98 - 5.03 (1H. s), 7.09 (1H, t. J=8H2), 7.25 - 7.28 (5H. m). 7.57 (1H. d. 

J=8Hz). 8.04 (1H. d. J=6Hz). 8.14 (1H. s) 

IR (v. KBr, cm-^) : 3320, 2936, 1604, 1448 

Rf : 0.53 

40 Example 131 

Synthesis of N-[(S)-1,2-dioxo-1-tN-(3,4-methylenedloxyphenylmethyl) aminol-3-heptyll-1-[N-(morphollne-4-carlx)- 
nyl)amino]cyclohe)(anecarboxamide 

45 [0383] 




94 



EP1008592 A2 



[0384] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
1.13g of 3. 4-methylen6dioxyphenylmethylamine. whereby l.lg of the captioned N-[(S)-1.2-dioxo-1-[N-(3.4-methylene- 
dioxyphenylmethyOamino]-3-hepty1]-1-[N-(nfK)rpholine-4-carbonyl) amino]cyclohexanecarboxamide was obtained in a 
yield of 42%. 

5 

1 H-NMR (CDCI3. 8) : 0.88 (3H, t. J:=7Hz). 1 .23 - 1 .42 (7H. m). 1 .58 - 1 .75 (4H. m). 1 .81 - 2.06 (3H. m), 2.08 - 2.11 (2H. 

m). 3.37 (4H. t, J=5Hz), 3.71 (4H. t. J=5Hz), 4.36 (2H, d. J=6Hz). 4.44 (1H. s), 5.13 - 5.21 (1H, 
m). 5.94 (2H, s), 6.74 - 6.76 {3H. m), 7.1 1 (1 H. bs), 7.99 (1 H, d. J=7Hz) 

IR (v, KBr. cm-^) : 3076, 2860, 1724, 1516, 1494 
10 Rf: 0.63 

Example 132 

Synthesis of N-[(S)-1 .2-dioxo-1 -[N-[(S)-1 -methylamino-2-methyl-1-oxo-2-butyl]aminol-3-heptyl]-1 -[N-(niorpholine-4- 
15 cart)onyl)amino]cyclohexanecarbQxamide 

[0385] 



20 



25 




30 

[0386] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylaminewas replaced by 
867mg of L-N-methyl-valinamlde hydrochloride and 607mg of triethylamine. whereby 158mg of the captioned N-[(S)- 
1 ,2-dioxo-1 -[N-[(S)-1 -methylamino-2-methyl-1 -oxo-2-butyl]amino]-3-heptyl]-1 -[N-(nrK)rpholine^-cartx)nyl)amino] 
cydohexanecarboxamide was obtained in a yield of 1 0%. 

35 

1 H-NMR (CDCI3. 6) : 0.88 (3H. t. J=7Hz). 0.91 (3H. d, J=7Hz), 0.95 (3H, d, J=7Hz), 1.34 - 1.38 {7H. m). 1.64 - 1.73 
(6H, m), 1 ,80 • 1 .93 (3H. m), 2.04 - 2,1 5 (2H. m), 2.39 (1 H. dq. J=7Hz. 6Hz). 2.78 - 2.84 (1 H, m), 
3.39 (4H, t, J=5Hz), 3.72 (4H, t, J=5Hz), 4.24 (IH, dd. J=10Hz, 6Hz), 4.54 (1H. s), 5.08 (1H, dl, 
J»8Hz. 6Hz). 6.49 (IH. d. J=5Hz), 7.25 (IH, d, J=10Hz), 8.06 (IH. d. J»6Hz) 
40 IR(v. KBr. cm'^) : 3311,2960, 2981. 1654. 1517 

Rf : 0.78 
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Example 133 

Synthesis of N-[(3S)-1,2-diQxo-1-[N-[(1 RS)-1-methoxy-3-methyl-2-butyqamino]-3-heptyQO-[N-(morpholine-^ 
nyt)amino]cyclohexanecarfooxamide 

[0387] 




[0388] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
20 569mg of (1RS)-1-(methoxymethyl)-2-methylpropyl]amine, whereby 314mg of the captioned N-[(3S)-1,2-dioxo-1-[N- 
[(1 RS)-1 -methQxy-3-methyl-2-butyQamino]-3-heptyq-1 -[N-(morphollne-4-carbonyl)amino]cyclohe»inecarboxamide 
was obtained in a yield of 33%. 

1H-NMR (CDCI3. 8) : 0.80 - 1.10 (9H, m), 1.20 - 2.20 (17H, m). 3.15 - 3.25 (1H, m), 3.32 (3K s), 3.30 - 3.50 (4H. m). 
55 3.50 - 3.60 (1 H, m). 3.70 - 3.85 (5H. m). 4.49 (1H. s), 5.18 - 5.22 (1/2H. m). 5.23 -5.28 (1/2H. m), 

7.01 (iy2H. d. J=6Hz), 7.04 (1/2H, d, Ja6Hz), 7.91 (iy2H, d. J=7Hz). 7.94 (1/2H. d. J=7Hz) 
IR (v. KBr. cm'^) : 3328. 2964. 2864. 1728. 1664. 1532 
Rf : 0.56 

30 Example 134 

Synthesis of N-[(3S)-1 ,2-dioxo-1 -[N-[(1 RS)-1 -phenoxy-3-methyl-2-butyOamino]-3-hepty1]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

ss [0389] 




[0390] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamlne was replaced by 
520mg of (1RS}-1-(phenoxymethyt)-2-methylpropyl]amine, whereby 368mg of the captioned N-[(3S)-1.2-dioxo-1-[N- 
so [(1 RS)-1 -phenoxy-3-methyl-2-butyl]amino]-3-heptyq-1 -[N-(morpholine-4-cart>onyl)amino]cyclohexanecarboxamide 
was obtained in a yield of 27%. 

1H-NMR (CDCI3. 6) : 0.80 - 1.00 (9H. m), 1.20 - 2.20 (17H, m), 3.36 ■ 3.40 (4H, m), 3.70 (4H. t, J=4Hz), 3.90 - 4.05 
(2H. m). 4.05 - 4.15 (1H. m), 4.18 (1/2H, s), 4.29 (1/2H. s). 5.19 - 5.27 (1H. m), 6.88 (2H, t. 
55 J=6Hz). 6.89 (1H. t. J==7Hz). 7.15 (1/2H. d. J=9Hz). 7.17 (1/2H, d. J=9Hz). 7.29 (2H. d. J=7Hz), 

7.94 (iy2H. d. J=7Hz). 7.96 (1/2H. d, J=7Hz) 

IR (v. KBr. cm-^) : 3316, 2960. 2864. 1726. 1658, 1602.1588 

Rf : 0.36 
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Example 135 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(3,4-methylenediQxyphenyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cycloh6xanecait>oxamide 

[0391] 



10 



IS 



° Cj H O O 



20 [0392] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
548mg of 3, 4-methyienedioxyanlllne, whereby 447mg of the captioned N-[(S)-1 ,2-dioxo-1 -[N-(3,4-methyleneclioxyphe- 
nyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecartx>xamide was obtained in a yield of 43%. 

IH-NI^R (CDCI3, 8) : 0.89 {3H. t J=7Hz), 1.20- 2.20 (16H. m). 3.30 ■ 3.40 (4H, m). 3.70 (4H. t. J=5Hz). 4.44 (1H. s). 
25 5.22 (1H, ddd, J=12Hz. 7Hz. 5Hz). 5.97 (2H, s), 6.77 (1H. d. J=8Hz). 6.94 (1H. dd, J=8Hz, 2Hz), 

7.34 (1H, d. J=2Hz). 8.06 (1H, d, J=6Hz), 8.56 (1H. s) 
IR (v, KBr, cm-^) : 3324. 2932. 2864. 1728. 1668, 1644. 1506 
Rf : 0.60 

30 Example 136 

Synthesis of N-[(S)-1 ,2-dioxo-1 •[N-(2-benzothlazolyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohex- 
anecarboxamide 



35 [0393] 




[0394] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
50 600mg of 2-aminobenzothiazole. whereby 192mg of the captioned N-[(S)-1,2-diQxo-1-[N-(2-benzothlazolyl)amino]-3* 
heptyQ-1 -[N-(morpholine-4-carbonyl)amlno]cyclohexanecart)oxamlde was obtained in a yield of 1 8%. 

1H-NMR (CDCI3, 6) : 0.82 (3H, t, J=7Hz). 1.10- 2.20 (16H. m), 3.20 - 3.40 (4H, m). 3.50 - 3.80 (4H, m). 4.75 (1/2H. s), 
4.82 {1/2H. s). 5.05 - 5.15 (1/2H. m). 6.10 - 6.20 (1/2H, m). 7.20 - 7,42 {2H m). 7.70 - 7.80 {2H, 
55 m).8.20(1Kd, J=8Hz) 

IR (v. KBr, cm~^) : 3388, 2936, 2860, 1642. 1604, 1536 
Rf : 0.53 
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Example 137 



Synthesis of N-[(3S)-1 ,2-diQxo-1 -[N-[(1 S)-1 -oxo-1 Hfnelhoxy-3-phenyl-2-proRyllaminol-3-heptyl]-1 -[N-(morpholine-4- 
carbonyl)amino]cyclohexanecarboxamid6 



[0396] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
862mg of L-phenylalaninemethyl ester hydrochloride and 404mg of triethylamlne, whereby 513mg of the captioned N- 
[(3S)-1 .2-dioxo-1-[N-[(l S)-1 -oxo-1 •methoxy-3-phenyl-2-propyl]amino]-3-heptyI]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide was obtained In a yield of 46%. 

1H-NMR (CDCI3, 6) : 0.80 - 0.95 (3H. m), 1.20 - 2.10 (16H, m), 3.08 (1H, dd, J=14Hz, 7Hz). 3.20 (1H. dd. J=14Hz. 

6Hz). 3,37 (4H. t, J=4Hz), 3.70 (4H. t. J=4Hz). 3.73 {3H. s). 4.42 (1H. s). 4.80 - 4.86 (1H. m), 
5.16 - 5.20 (1H, m). 7.08 (1H. d. J=8Hz). 7.20 - 7.35 (5H. m), 7.96 (1H. d. J=7Hz) 

IR (v. KBr, cm-^) : 3400, 2936. 2860, 1748, 1672, 1530 

Rf : 0.53 



Synthesis of N-[(3S)-1 ,2-dioxo-1 -[N-ICRj-l -oxo-1 -m6thoxy-3-methylthlo-2-propyl]amino]-3-heptyQ-1 -[N-(morpholine-4- 
carbonyl)amino]cyclohexanecarboxamide 



[0396] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
742mg of L-S-methylcysteinemethylester hydrochloride and 404nng of triethylamine, whereby 378mg of the captioned 
N-[(3S)-1 ,2-dioxo-1 -[N-[(R)-1 -oxo-l -methoxy-3-methylthio-2-propyl]aminQ]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecart)oxamtde was obtained in a yield of 35%. 

1H-NMR (CDCI3, 6) : 0.87 (3H, t, J=7Hz), 1.20 - 2.20 (16K m). 2.1 1 (3H, s). 2.94 (1 H. dd. J=14Hz, 6Hz), 3.02 (1H, 
dd, J=14Hz, 5H2), 3.39 (4H. t. J=5Hz). 3.72 (4H. t. J=5Hz). 3.79 (3H. s). 4.43 (IH. s). 4.75 - 4.79 
(1H, m), 5.19 - 5.24 (IH, m), 7.56 (IH, d, J=8Hz). 7.99 (IH. d, J=6Hz) 

IR (v. KBr. cm-^) : 3352. 2932. 2864. 1 748. 1662. 1524 

Rf : 0.66 



[0395] 




Example 138 



[0397] 
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Example 139 

Synthesis of N-[(3S)-1 ,2-dioxo-l -IN-[(S)-1 ,4-dioxo-1 ,4Klimethoxy-2-butyl]amino]-3-heptyl]-1 -[N-(morphollne-4-caibo- 
nyt)amino]cyclohexanecart)Qxamide 

[0399] 



10 



IS 



IQh oh oOh o h 



20 [0400] The same procedure as in Example 28 was repeated except that the 3-chlorot)enzylamine was replaced by 
d88mg of L-aspartIc acid dimethylester hydrochloride and 505mg of triethylamlne, whereby 469mg of the captioned N- 
[(3S)-1 ,2-dioxo-1-[N-[(S)-1 ,4-diQxo-1 ,4<limethQxy-2-butyl]amino]-3-heptyl]-1 -[N-(morpholine-4-cart)onyl)aminol 
cyclohexanecarboxamide was obtained in a yield of 43%. 

25 1H-NMR (CDCI3. S) : 0.80 - 0.90 (3H. m), 1.20 - 2.20 (16H, m), 2.87 (1H, dd. J=17Hz, 5Hz). 3.06 (1H. dd. J=17Hz, 
5Hz), 3.39 (4H, t, J=5Hz), 3.65 - 3,80 {4H. m), 3.69 (3H, s), 3.77 (3H, s), 4.84 (1 H, s). 4.75 - 4.92 
(1H, m). 5.15 - 5.26 (1H. m). 7.72 (IH. d. J=8H2). 7.99 (1H. d. J=6Hz) 

IR (v, KBr, cm-^) : 3380, 2965. 2859. 1741. 1675, 1629. 1523 

Rf : 0.73 

30 

Example 140 

Synthesis of N-[(S)-1 ,2-dioxo-1 •[N-[2-(3.4-methylenedioxyphenyl]ethyqamino]-3-heptyi]-1-[N-(n[K)rpholine-4'^rbo^ 
nyl)amino]cyclohexanecarboxamide 

35 

[0401] 



40 



45 




SO [0402] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamlne was replaced by 
660mg of 3. 4-methylenedloxyphenylethylamine, whereby 469mg of the captioned N-[(S)-1 ,2-dioxo-1-[N-[2-(3,4-meth- 
ylenedioxyphenyl]ethyl]amino]-3-heptyl]-1-[N-(morpholine-4-carbonyl)amtno] cyclohexanecarboxamide was obtained 
in a yield of 46%. 

55 1H-NMR (CDCI3, 8) : 0.88 (3H. t. J=7Hz). 1 .20 - 2.20 (16H. m). 2.75 (2H. td, J=7Hz. 2Hz), 3.37 (4H, t, J=5Hz), 3.42 - 
3.60 (2H. m). 3.71 (4H. t. J=5Hz). 4.42 (IH. s), 5.17 (IH, ddd. J=12Hz, 7Hz. 5Hz), 5.93 (2H. s). 
6.63 (IH. dd. J=8Hz. 2Hz). 6.67 (IH. d. J=2Hz). 6.74 (IH. d. J=2Hz), 6.89 (IH, t. J=6Hz). 7.94 
(1H.d. J=7Hz) 
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IR (v. KBr. cm'^) : 3392. 2931, 2859. 1708, 1654, 1621. 1533 
Rf : 0.56 

Example 141 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(3,4-dimethQxyphenyOamino]-3-heptyq-1 -[N-(nrK>ipholine-4K^ 
nyl)amino]cyclohexanecarboxamide 

[0403] 




[0404] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
612mg of 3.4KJimethQxyaniline. whereby 270mg of the captioned N-[(S)-1,2-cliQxo-1-[N*(3.4-dimethoxyphenyl)amino]- 
3*heptyt]-1-[N-(morpholine-4-carbonyl)amino]cyclohexanecartx>xamide was obtained in a yield of 25%. 

1 H-NMR (CDCI3. 6) : 0.87 - 0.92 (3H. m). 1 .20 - 2.20 (16H. m), 3.36 - 3.83 (4H, m), 3.70 (4H. t. J=4Hz). 3.87 (3H. s), 
3.90 (3H. s). 4.46 (1H, s), 5.26 (1H. ddd. J=12Hz, 7Hz. 5Hz). 6.83 {1H. d. J=8Hz). 7.04 (1H, dd. 
J:=8Hz, 3Hz). 7.42 (1H, d. 3Hz). 8.07 (1H. d. J=7Hz). 8.60 (1H. s) 

IR (v, KBr. cm-^) : 3374. 2931. 2857. 1725. 1662, 1608. 1515 

Rf: 0.63 

Example 142 

Synthesis of N-[(S)-1 .2-diQX0-1 -[N-[2-(3,4<limethcKyphenyl)ethyl]amino]-3-heptyq-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

[0405] 




[0406] The same procedure as in Example 28 was repeated except that the 3-chlorobenzy!amine was replaced by 
905mg of 3.4-dlmethoxyphenylethylamine, whereby 609mg of the captioned N-[(S)-1.2-dioxo-1*[N-[2-(3.4-dimethoxy- 
phenyl) ethyqamino]-3-heptyq-1-[N-(nfiorpholine-4K»rtx}nyOamino]cycloh6xanecarfc}Qxamide was obtained in a yield of 
53%, 

1H-NMR (CDCI3. 8) : 0.86 - 0.89 (3H, m). 1.20 - 2.20 (16H. m). 2.78 (2H, td. J=7Hz, 2Hz). 3.37 (4H. t. J=5Hz), 3.53 
(2H. td. J=7Hz, 6Hz), 3.71 (4H, t. J=5Hz), 3.86 (3H. s). 3.87 (3H. s), 4.42 (1H, s). 5.17 (1H. ddd. 
J=11Hz, 7Hz. 5Hz). 6.70 (1H, d. J=2Hz), 6.73 (1H. dd. J=8Hz. 2Hz). 6.81 (1H. d. J»2Hz). 6.92 
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(1H. 1, J=6Hz), 7.95 (1H. d, J=7Hz) 
IR (v, KBr, cm-^) : 3328. 2929. 2857. 1725, 1664, 1617. 1517 
Rf : 0.66 

5 Test Example 1 

Assay of cathepsin K inhibitory activity 

[0407] Cathepsin K was expressed as a seaeted proenzyme using baculovirus-infected Sf 21 insect cell in a cell 
10 culture medium; and then, the proenzyme was incubated at 40*^0 for 2 hours to be modified as the active-type enzyme 
[Tezuka et al.. J. Biol. Chem.. 269, 1 106-1 109 (1 194)]. According to the method of Aibe et al. [Biol. Pharm. Bull., 1026- 
1031 (1996)], the activity of cathepsin K was assayed on the basis of a fluorogenic substrate Cbz-Gly-Pro-Arg-MCA. 
More specifically, the decomposition of 20^M Cbz-Gly-Pro-Arg-MCA In lOOmM potassium sodium phosphate, ImM 
EDTA, 8mM cysteine, pH 6.0 with cathepsin K was assayed. The reaction was progressed at 37^C for 30 minutes, 
IS which was then terminated by caipeptin added at 2 x 1 0'^ M; and then, fluorescence intensity was measured at an exci- 
tation wave length of 370nm and an assay wave length of 460nm. Using the reaction system described above, the com- 
pounds of Examples were assayed of cathepsin K inhibitory action. Table 1 shows the cathepsin K inhibitory activities 
of these compounds. 
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Table 1 



Cathepsin K Inhibitory Activity 


Example 


Cathepsin K Inhibitory 
Activity 10'® M(%) 


Example 


Cathepsin K Inhibitory 
Activity 10"® M(%) 


Example 


Cathepsin K Inhibitory 
Activity 10® M{%) 


1 


53 


30 


99 


59 


99 


2 


99 


31 


99 


60 


98 


o 
o 








Dl 


QQ 


4 


99 


33 


99 


62 


99 


5 


99 


34 


98 


63 


94 


6 


99 


35 


99 


64 


98 


7 


99 


36 


99 


65 


98 


8 


99 


37 


98 


66 


99 


9 


99 


38 


99 


67 


99 


10 


99 


39 


99 


74 


99 


11 


98 


40 


99 


79 


97 


12 


99 


41 


99 


88 


99 


13 


97 


42 


69 


90 


99 


14 


98 


43 


97 


92 


99 


15 


98 


44 


99 


97 


99 


16 


99 


45 


99 


101 


98 


17 


98 


46 


93 


102 


99 


18 


99 


47 


99 


107 


99 


19 


97 


49 


99 


108 


99 


20 


100 


50 


98 


117 


99 


21 


99 


51 


99 


120 


99 


22 


98 


52 


99 


121 


99 


23 


99 


53 


99 


125 


99 
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Table 1 (continued) 









Cathepsin K Inhibitory Activity 






5 


Example 


Cathepsin K Inhibitory 

ACuVlty 10 M(%j 


Example 


Cathepsin K Inhibitory 
Activity 10-^ M(%) 


Example 


Cathepsin K Inhibitory 
Activity 10 m(%) 




24 


76 


54 


98 


128 


99 




25 


99 


55 


98 


131 


99 




27 


99 


56 


99 


135 


99 


10 


28 


99 


57 


87 


141 


97 




29 


99 


58 


99 


142 


99 



IS Test Example 2 

Assay of bone resorption inhibitory action 

[0408] For 7 days, male mice (weighed 23 to 25g) were fed with low-calcium diet (0.1% calcium diet). After over- 
20 night starvation, the compounds of Examples as shown in Table 2 were orally given at a dose of 100 mg/kg • body 
weight to these animals; 4 hours after the administration, serum calcium concentration was assayed by the methylxyle- 
nol blue (MXB) method [see for example Biochem. Blophys. Res. Commun., 125, 441-447 (1984); FEBS 321, 247-250 
(1993)]. The decrement ratio of serum calcium in the experimental groups compared with control groups was deter- 
mined. The results are shown in Table 2. 
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Table 2 



so 



Example 


Decrement Ratio of 
Serum Calcium (%) 


Example 


Decrement Ratio of 
Serum Calcium (7%) 


2 


2. 91 


82 


4. 38 


5 


4. 71 


88 


2. 67 


6 


3.46 


92 


4.08 


18 


2.54 


96 


2.42 


19 


2. 67 


97 


4.33 


20 


3.09 


100 


2. 16 


27 


3.26 


109 


1.95 


33 


4. 07 


118 


3. 06 


34 


3.50 


120 


5. 39 


38 


3. 18 


121 


4.48 


41 


2. 37 


125 


1.50 


45 


1.75 


128 


1.74 


50 


2. 28 


131 


3. 97 


58 


2.82 


135 


3. 37 


64 


3.60 


140 


4.50 


79 


2.60 


141 


3. 14 


81 


3.50 
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Tests 

Osteoporosis model test 

5 [0409] Ovary-resected model in rat serves as an experimental model of menopausal osteoporosis. The actions of 
the inventive compounds were examined in the model. Female rats (age 24 weeks) were resected of their unilateral 
ovaries; starting from the very next day. the compounds of Examples as shown in Table 3 were orally administered at a 
dose of lOOmg/kg twice daily for 12 weeks. Urine was collected continuously for 24 hours in a metakx>lic cage. After the 
final administration, left femur was resected; muscle and connective tissues were removed from the femur; the volume 

10 of the resulting femur was measured. Then, the femur was dried at ISO^'C for 4 hours; and the dry weight was meas- 
ured. Mineral density was calculated and determined on the basis of the dry weight and the volume. The strength of 
femoral neck of the right femur resected in the same manner was measured with a bone strength meter (TK-252C; 
manufectured by MuromachI Kikai, Co.). Additionally, urine deoxypyridinoline (Dpy) was assayed by the HPLC-f luores- 
cent method according to the method by Ruud A. et al. [J. Chromatogra. B. 703, 37-44 (1997)]. The resulting value was 

15 connected on an urine creatinine (Ore) concentration basis. The effects of the inventive compounds on each assay item 
were compared in the animals administered with the oonpounds with in the animals with no such administration. Fur- 
ther, normal groups were additionally prepared. 

[041 0] The resultant effects of the compounds on mineral density, bone strength and bone resorption markers are 
shown in Table 3. The compounds of Examples decrease the bone resorption marker urine Dpy increased via ovarian 
20 resection, thereby suppressing the decrease of mineral density and bone strength. Thus, the compounds of Examples 
are useful for osteoporosis. 



Table 3 
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Group 


Mineral Density of Femur 
(^ig/mm^) 


Strength of Femoral 
Neck of the Femur (N) 


Urine Dpy (pmol/^mol- 
Cre) 




Nomal Groups 


1, 245±10 


148±12 


13. 9±1.2 


30 


Control Groups 


1, 183±9 


140+6 


24. 8±3. 0 


Example 92 


1,236±14 


163±12 


15. 6+1.4 




Example 97 


1.200±11 


15416 


18.011.6 




Example 121 


1,216±8 


147±10 


16.211.9 


35 


The mean value ± Standard error 



Claims 

40 1 . A cyclic amide derivative represented by to the general formula: 

o r2 o 



wherein represents a sut>stituted alkyi group, a substituted alkenyl group, a substituted amino group, a substi- 
50 tuted alkoxyl group, a substituted alkylthio group, a substituted carbamoyl group, a substituted sulfonamide group 
or a substituted amide group: the ring A represents a saturated cyclic alkyI group with 5 to 7 carbon atoms or a het- 
ero-atom-containing saturated heterocyclic group with 3 to 6 carbon atoms; represents a hydrogen atom, a sub- 
stituted or unsubstituted alkyI group, a substituted or unsubstituted aromatic hydrocarbon group or a substituted or 
unsubstituted heterocyclic group; R^ represents a hydrogen atom, a group represented by the general formula 
55 R^O- or a group represented by the general formula R^(R®)N-wherein R"* represents a hydrogen atom, a substi- 
tuted or unsubstituted alkyI group, a substituted or unsubstituted aromatic hydrocarbon group or a substituted or 
unsubstituted heterocyclic group; R^ and may be the same or different and each represents a hydrogen atom, 
a substituted or unsubstituted alkyI group, a substituted or unsubstituted aromatic hydrocait)on group or a substl- 
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tuted or unsubstituted heterocyclic group. 

A cyclic amide derivative according to claim 1 . wherein the ring A is a saturated cyclic alky! group with 5 to 7 cariaon 
atoms. 

A cyclic amide derivative according to any of claim 1 to 2, wherein is a substituted amide group. 

A cyclic amide derivative according to any of claims 1 to 3, wherein is a substituted or unsubstituted alkyi group. 

A cyclic amide derivative according to any of claims 1 to 4, wherein is a group represented by the general for- 
mula R^(R^)N' wherein R^ and R^ may be the same or different and represent a hydrogen atom, a substituted or 
unsubstituted alkyI group, a substituted or unsubstituted aromatic hydrocarbon group or a substituted or unsubsti- 
tuted heterocyclic group. 

A cyclic amide derivative according to any of claims 1 to 5 for use as a therapeutically active substance. 
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